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(54) DISPLAY CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To display a hard window at the arbitrary 
position on the screen of a display device whose one 
screen is constituted of plural display panels. 
CONSTITUTION: A line buffer part 30 is provided in 
between a frame memory 20 and a liquid crystal display 
device 10. The liquid crystal display device 10 is 
constituted of two liquid crystal panels for an upper 
screen and a lower screen 10U, 10L. The serial port of 
the frame memory 20 and input terminals of the liquid 
crystal panel for the upper screen 10U and the liquid 
crystal panel for the lower screen 10L are connected 
respectively to the input port 31 and respective output 
ports 36U, 36L of the line buffer part 30. Then, image 
data read out from the serial port of the frame memory 
20 are successively stored in four line buffers 34U, 35U, 
34L, 35L and image data stored in two line buffers are 
inputted to the liquid crystal display panels for the 
screens 10U and 10L respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention reads image data from an image memory (a frame memory 
or Video RAM), and relates to the display controller which performs control to which a picture is 
displayed on display. 
[0002] 

[Description of the Prior Art] In recent years, the need of the flat-panel display represented by 
the liquid crystal display etc. is growing quickly with the spread of a notebook computer or 
subnote PCs. Moreover, the research and development for thin shape-ization realizing the large- 
sized display of a flat TV or a wide screen are furthered briskly. 

[0003] Drawing 37 is drawing explaining the general method of a screen display in a CRT display. 
The example shown in this drawing is drawing showing the example which performs a screen 
display by the scanning method of an interlace method. 

[0004] a fluorescent substance applies on the display screen (screen) 100 of display — having - 
- **** — the inside of drawing, A->B, C->D, and ... the picture is displayed on one point (pixel) 
of a phosphor screen one by one by the scanning line 101 shown by the arrow of I->J, making an 
electron beam irradiate tracing of an electron beam which moves from a certain scanning line 
101 to the following scanning line 101 calls it the horizontal retrace line 102 (... arrow B->C [ of a 
dashed line ], D->E, H->I) — having — a stroke — move tracing of an electron beam until the 
display of a field is completed and it returns to the head of the next screen is called vertical 
retrace line 103 (arrow J->A of a fine dashed line) 

[0005] Moreover, although the brightness of a pixel is modulated by modulating the intensity of 
the electron beam which irradiates a pixel in this display, this is performed by reading the image 
data (brightness data) stored in the frame memory 200. 

[0006] Drawing 38 is the block diagram of a frame memory 200. A frame memory 200 is also 
called bit map memory, and has the indicative-data field 210 which has memorized the image 
data corresponding to each pixel of the display screen 100 by 1 to 1 correspondence. In drawing 
38 , the image data corresponding to the pixel A of the display screen 100 shown in drawing 37 is 
stored in address A' of this indicative-data field 210, and the image data corresponding to Pixel 
H is stored in address H' of this indicative-data field 210. And according to the scanning line 101 
mentioned above, the image data for a display is read from this indicative-data field 210, and a 
picture is displayed on the display screen 100. 

[0007] By the way, the "hard window" is known as one concept of the means of displaying of the 
window in an information processor. Drawing 39 and drawing 40 are drawings explaining the 
concept of this hard window 310, and the storing method within the frame memory 200. 
[0008] The hard window 310 is a logic screen displayed as one window in the base screen 300 
displayed on the display screen 100 whole as shown in drawing 39 . As shown in a frame memory 
200 at drawing 40 , the image data of the above-mentioned base screen 300 and the image data 
of the above-mentioned hard window 310 are stored in the respectively separate fields 230 and 
240. The contents of the hard window 310 are mapped by some base screens 300 (or whole) by 
hardware circuitry, and the picture of the display screen 100 is rewritten. That is, a picture can 



be rewritten by mapping the hard window 310 on the base screen 300, without rewriting the 
contents (image data) of the base screen 300. 

[0009] Next, the method of presentation of the hard window 310 is explained, referring to 
drawing 41 and drawing 42 . In drawing 41 , the hard window 310 is displayed on some base 
screens 300 of the display screen 100. moreover, this drawing — setting — the scanning line 
101 — a->b, c->d, and ... it is shown by the arrow of w->x moreover, scanning-line 1 01 ' on 
which the hard window 310 is displayed especially — h->i, l->m, and ... t->u shows 
[0010] Corresponding to the above-mentioned display screen 100, as shown in drawing 42 , in 
the frame memory 200, the image data of the above-mentioned base screen 300 and the image 
data of the above-mentioned hard window 310 are stored in fields 230 and 240, respectively, 
moreover, the storing position of the image data of the base screen 300 read corresponding to 
the scanning line 101 shown in above-mentioned drawing 41 in drawing 42 — a->b, c->d, and ... 
it corresponds to the scanning line 101 of the arrow of w->x — making — a'->b\ c ->d\ and ... 
the arrow of w\->x' shows moreover, h->j, l->m, and ... the storing position of the image data of 
the hard window 310 read corresponding to scanning-line 101* of t->u is corresponded to those 
scanning-line 101' — making — h'->j\ r->m\ and ... the arrow of t'->u' shows 
[0011] That is, on the occasion of the display of the display screen 100 shown in drawing 41 , 
read-out of the image data from a frame memory 200 is performed in order of a'->b\ c'->d\ and 
e'->f from a field 230 at first corresponding to the scan of a display of the base screen 300. And 
in the place which progressed even to g->h\ since it shifts to read-out of the image data of the 
hard window 310, the read-out position of image data moves to a field 240. That is, in g->j, k->n, 
o->r, and the scanning line 101 of s->v, image data is read from h'->i' of a field 240, r->m\ p - 
>q\ and T->n\ And in the scanning line of w->k, read-out of image data is again started from the 
storing region 230 of the image data of the base screen 300 (w^x'). 

[0012] Thus, in an actual screen, logic screen where the base screen 300 is another can be 

displayed on a part of whole display screen (or all) as a hard window 300. 

[0013] 

[Problem(s) to be Solved by the Invention] However, the method of presentation of a hard 
window which was mentioned above had the problem of being inapplicable in the liquid crystal 
display of the large-sized screen used as a display of an information processor. 
[0014] This reason is explained below. Drawing 43 is drawing showing the composition of the 
frame memory corresponding to the composition of the liquid crystal display generally used as a 
display of an information processor now, and this. 

[0015] since the manufacture yield for large-sized screens is still low, a liquid crystal display 
panel is shown in this drawing — as — two panels (liquid crystal display panel), the object for 
upper screens, and the object for lower screens, 310 and 320 — a stroke — the display panel 
300 of a field is constituted Moreover, corresponding to this panel composition, frame memories 
410 and 420 are formed in each of each above-mentioned panels 310 and 320 corresponding to 
1 to 1. It consists of a dual port RAM and such memory 410 and 420 is outputted to the panels 
310 and 320 by which the image data drawn by each memory 410 and 420 corresponds from 
those serial ports. 

[0016] Thus, since the frame memory is completely divided into the object for upper screens, 
and lower screens, the panel 310 for top screens can display only the contents of the frame 
memory 410 for upper screens, but the panel 320 for lower screens has become the structure 
which can display only the contents of the frame memory 420 for lower screens. 
[0017] The internal configuration of the frame memories 410 and 420 for the object for above 
top screens and lower screens is shown in the left-hand side of drawing 44 . In this drawing, the 
field a, of the frame memory 410 for upper screens is a drawing region of the image data of the 
base screen of the upper screen panel 310, and the field b of the frame memory 420 for lower 
screens is a drawing region of the image data of the base screen of the lower screen panel 320. 
Moreover, the field c of a frame memory 410 is used for drawing regions, such as a window stuck 
on the base screen of an upper screen, etc. Similarly, the field d of a frame memory 420 is used 
for drawing regions, such as a window stuck on the base screen of a lower screen. 
[0018] Therefore, the display of the base screen of the liquid crystal display panel 300 is 



performed by reading image data from the field a of the frame memory 410 for upper screens, 
and the field b of the frame memory 420 for lower screens. Although the physical memory map 
of frame memories 410 and 420 is shown in the left-hand side of drawing 44 , now, access to the 
frame memories 410 and 420 at the time of CPU displaying a screen on a liquid crystal display 
300 will become very bad in efficiency, and it reduces the throughput of CPU. for this reason, 
ATB (Addres Transfer Buffer) which is not illustrated between CPU, a frame memory 410, and 
420 MMU (Memory Management Unit) etc. — the mechanism (hardware) in which the logical 
address is changed into a physical address is established, and it enables it to access these 
[ from which CPU is separated physically ] two frame memories 410 and 420 by the continuous 
logical address space (logical room) 500 shown in the right-hand side of drawing 44 Address 
space a\ b\ c\ and d* correspond to the fields a, b, c, and d of frame memories 410 and 420, 
respectively. Thereby, CPU can access continuously the field a of a frame memory 410, and the 
field b of a frame memory 410 at high speed efficiently by accessing logical address a' and b'. 
[001 9] Next, the case where a hard window is displayed on the above by the system using the 
address translator [ like ] is considered. Drawing 45 is an example in the case of displaying the 
hard window h on the panel 310 of an upper screen, and the image data of a hard window is 
drawn by a part of field c of the frame memory 410 for upper screens in this case. In this 
example, as shown in this drawing bottom, the image data of the hard window h will be read from 
the field c of the frame memory 410 for upper screens, and will be inputted into the panel 310 of 
an upper screen. And the hard window h is displayed on the panel 310 of this upper screen. 
Therefore, the display of the hard window h is possible in this case. 

[0020] Next, although drawing 46 is an example in the case of displaying the hard window h on 
the panel 310 of an upper screen like the above, the image data of the hard window h is stored in 
the field d of the frame memory 410 for lower screens as shown in this drawing bottom. As 
mentioned above, the image data output from this frame memory 410 is possible only to the 
panel 320 of a lower screen, and the output to the panel 310 of an upper screen as shown in this 
drawing bottom with the dashed line is impossible. Therefore, the display of the hard window h 
will be impossible in this case. 

[0021] It is impossible similarly to display the picture of the hard window h drawn by the panel 
320 of a lower screen to the field c of the frame memory 410 for upper screens. Moreover, it is 
also impossible to make the panels 310 and 320 of the upper bottom straddle, and to display a 
hard window. 

[0022] Thus, in the liquid crystal display 300 of composition of displaying one screen by the 
panel made into the bottom upwards 2 ****s, the display of a hard window was completely 
unrealizable conventionally. 

[0023] The technical problem of this invention is enabling it to realize the display of a hard 
window completely in the liquid crystal display which consists of the display panel halved in the 
bottom upwards. 
[0024] 

[The means for solving invention] this invention is premised on the display controller which 
displays a hard window on the screen of the display with which one screen is constituted by two 
or more display panels. And it has each following means. 

[0025] A frame memory stores the image data of a base screen, and the image data of a hard 
window. Two or more line buffers are corresponded and prepared in each display panel, and the 
image data of the aforementioned base screen read from this frame memory or the 
aforementioned hard window is stored in each line buffer. 

[0026] Control means make the image data stored in two or more aforementioned line buffers 
according to the above-mentioned scanning sequence input into the display panel concerned 
while they read the image data concerned of the aforementioned base screen or the 
aforementioned hard window from the aforementioned frame memory and make this image data 
input into the line buffer concerned according to the scanning sequential on the screen of the 
aforementioned display. 

[0027] In the above-mentioned composition, the two aforementioned line buffers are prepared at 
a time for every display panel, and the aforementioned control means are good also as 



composition which uses the line buffer of these two individuals for the image data to the object 
for read-out and the liquid crystal display panel concerned of image data from the 
aforementioned frame memory, switching to an output by turns. 

[0028] Moreover, the aforementioned display panel is for example, a liquid crystal display panel. 
[0029] 

[Function] The image data displayed on the screen of the aforementioned display is written in a 
frame memory in each frame unit by CPU etc. The thing for base screens and the thing for hard 
windows are contained in this image data. 

[0030] Control means make the image data stored in two or more aforementioned line buffers 
according to the above-mentioned scanning sequence input into the display panel concerned 
while they read the image data concerned of the aforementioned base screen in a certain frame, 
or the aforementioned hard window from the aforementioned frame memory and make this image 
data input into the line buffer concerned according to the scanning sequence on the screen of 
the aforementioned display. 

[0031] Therefore, it becomes possible by constituting these control means by hardware to 
display the hard window of a position on the arbitration in the base screen displayed on the 
screen of the display with which one screen is constituted by two or more aforementioned 
display panels at high speed. 
[0032] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. Drawing 1 
is the block diagram showing the circuitry of the liquid crystal display control unit of one example 
of this invention. 

[0033] The liquid crystal display 10 constitutes the one display screen (screen) by two liquid 
crystal display panels 10U and 10L, and the level drive circuit and vertical-drive circuit for 
carrying out the display drive of these liquid crystal display panels 10U and 10L are prepared 
around it In addition, 1st liquid crystal display panel (upper screen liquid crystal display panel) 
10U displays the picture of the upper screen of the whole screen, and 2nd liquid crystal display 
panel (lower screen liquid crystal display panel) 10L displays the picture of the lower screen of 
the whole screen. The number of scan lines of these two liquid crystal display panels 10U and 
10L is equal. 

[0034] A frame memory 20 consists of a dual port memory, and the serial port output a is 
connected to the input terminal 31 of the line buffer section 30 mentioned later. The frame 
memory 20 consists of the base screen-display area 22 which stores the image data of the base 
screen displayed on the whole screen of a liquid crystal display 10, and the hard window buffer 
area 24 which stores the image data of the logic screen of the hard window displayed on this 
base screen. Generally, the image data of the logic screen concerned is read those with two or 
more, and if needed, and a logic screen is displayed on the liquid crystal display prosecution 10. 
[0035] The line buffer section 30 has two line memory [ a total of four ] of the 1st and 2nd line 
buffers 34L and 35L for lower screens (below) in which two line buffers 34U and 35U for upper 
screens (above) in which the image data for 1 line (1 scanning line) of an above top screen is 
stored, the 1st and the 2nd, and the image data for 1 line (1 scanning line) of the bottom screen 
of the above are stored. These line buffers 34U, 34L, and 35L are FIFO (FIFO : First In First 
Out). It is memory. One input port 31 and two output ports 36U and 36L are formed in the line 
buffer section 30, and the image data outputted from the serial port of a frame memory 20 is 
inputted into this input port 31. Moreover, the image data from output port 36for lower screens L 
to lower screen liquid crystal display panel 10L is outputted for the image data from output port 
36for upper screens U to upper screen liquid crystal display panel 10U. 

[0036] two input terminals of the 1st and 2nd line buffers 34U and 35U for upper screens — the 
after-mentioned — it connects with the serial port of a frame memory 20 by turns to the timing 
explained in detail the same — two input terminals of the 1st and 2nd line buffers 34L and 35L 
for lower screens — the after-mentioned — it connects with the serial port of a frame memory 
20 by turns to the timing explained in detail moreover, the output terminal of two line buffers 
34U and 35U for upper screens — the after-mentioned — it connects with output port 36U for 
upper screen liquid crystal display panel 10U by turns to the timing explained in detail Similarly, 



the output terminal two line buffer 34L for lower screens and for 35L is also connected to 
output port 36L for lower screen liquid crystal display panel 10L by turns to the after-mentioned 
and the timing explained in detail. These connection changes are performed through the 
demultiplexer which is not illustrated [ for example, ]. 

[0037] Drawing 2 is drawing showing the example of 1 composition of the line buffer section 30. 
The 1 st demultiplexer 32 inputs the image data outputted from the serial port of a frame memory 
20 from the input terminal [ (input port 31). Moreover, the current number CLN is inputted into 
the selection signal input terminal S from the line counter 50 later mentioned as a kind of 
selection signal. This current number CLN shows whether it is what the image data currently 
outputted from the serial port of a frame memory 20 is displayed on which scan line of the 
screen displayed on a liquid crystal display 10 as now so that it may mention later. And 
according to the value of this current number CLN, the image data inputted into the above- 
mentioned input terminal I is outputted from any one of the four output terminals Yu1, Yu2, YU, 
or YI2. These output terminals Yul, Yu2, YI1, and YI2 are connected to the input port of 1st line 
buffer 34for upper screens U, 2nd line buffer 35for upper screens U, 1st line buffer 34for lower 
screens L, and 2nd line buffer 35L for lower screens, respectively. 
[0038] The function of this 1 st demultiplexer 32 is as follows. 

** Output input image data to 1st line buffer 34U for upper screens from an output terminal Yu1 
at the time of CLN=2n (n= 0, 1, 2 ... max1). In addition, max1 They are one half of the values of 
the number of lines of an upper screen (however, the number of lines of an upper screen shall be 
made into even lines, and shall begin from the 0th line). 

** Output input image data to 2nd line buffer 35U for upper screens from an output terminal Yu2 
at the time of CLN=2n+1. 

** Output input image data to 1st line buffer 34L for lower screens from an output terminal YI1 
at the time of CLN=2m (m=S, S+1, ... e). However, S is one half of the values of the head line of 
a lower screen, and e is one half of the values of the (last line -1) of a lower screen. Let the 
number of lines of a lower screen be even number also in this case. 

** At the; time of CLN=2m+1, it is wanted from an output terminal YI2 to output input image data 
to 2nd line buffer 35L for lower screens, and the image data of the 0th line of an upper screen is 
stored in 1st line buffer 34U for upper screens. Moreover, the image data of the 1st line of an 
upper screen is stored in 2nd line buffer 35U for upper screens. Henceforth, the image data after 
the 2nd line of an upper screen is similarly stored in 1st line buffer 34U for upper screens, and 
2nd line buffer 35U for upper screens by turns. 

[0039] Moreover, the 2nd m image data of a line (the 0th line of a lower screen) is stored in 1st 
line buffer 34L for lower screens. Moreover, the image data of a ** (2m+1) line (the 2nd line of a 
lower screen) is stored in 2nd line buffer 35L for lower screens. Henceforth, the image data after 
the 2nd line of a lower screen is similarly stored in 1st line buffer 34L for lower screens, and 2nd 
line buffer 35L for lower screens by turns. 

[0040] Moreover, the 2nd demultiplexer 33 has four input terminals IU1, IU2, IL1, and IL2 
connected to the output port of the 1 st and the 2nd line buffer 34U and 35U for upper screens, 
the 1 st, and 2nd line buffers 34L and 35L for lower screens, respectively. And the image data 
into which the image data which inputs the current line number CLN outputted to the selection 
signal input terminal S from the aforementioned line counter 50, and is inputted into the above- 
mentioned input terminals IU1 or IU2 according to this current line number CLN is inputted by 
the above-mentioned input terminals IL1 or IL2 to liquid crystal display panel 10U for upper 
screens is outputted to liquid crystal display panel 10L for lower screens. 
[0041] It is as follows if the function of this 2nd demultiplexer 33 is summarized. 
An output terminal Yu (output port 36for upper screens U) is minded for the image data stored in 
1st picture buffer 34U for upper screens inputted from an input terminal IU1 at the time of 
CLN=2n+1 or 2m+1. ** To liquid crystal display panel 10U for upper screens It outputs to liquid 
crystal display panel 10L for screens which carried out the image data stored in 1st picture 
buffer 34L for lower screens inputted from an input terminal IL 1 through the output terminal YL 
(output port 36for lower screens L). 

** It is an output terminal Yu about the image data stored in 2nd picture buffer 35U for upper 



screens inputted from an input terminal IU2 at the time of CLN=2n or 2m. The image data stored 
in 2nd picture BAFFU 35L for lower screens which minds and is inputted into liquid crystal 
display panel 10U for upper screens from an input terminal IL 2 is outputted to liquid crystal 
display panel 10L for lower screens. 

[0042] Thereby, from the line buffer section 30, the image data of the same line of an upper 
screen and a lower screen is simultaneously inputted into display-panel 10U for upper screens, 
and display-panel 10L for lower screens, respectively. 

[0043] The liquid crystal display timing signal generation circuit 40 is a sequencer which 
generates the timing signal for generating the timing of the whole system shown in drawing 1 of 
operation, and creates and outputs various timing signals from the reference clock generated by 
non-illustrated built-in or the external crystal oscillator. 
[0044] There is the following in these timing signals. 
** The signal outputted to a liquid crystal display 10 

CL1 ... Signal which determines the timing which writes the indicative data for I lines read into 
the shift register formed in the liquid crystal display 10 interior in a liquid crystal screen. In which 
line it is written specifies by the line selector. Moreover, after this writing is completed, the line 
which the content of a line selector is incremented and is written in a degree is made to specify. 
[0045] In addition, the above-mentioned line selector is prepared in the interior of a liquid crystal 
display 10. 

CL2 ... Timing signal which writes at a time 1 bit of indicative datas sent from the 
aforementioned line buffer section 30 in the aforementioned shift register. The indicative data 
stored in the shift register when data were written in will be sent to passing <a thing> on at the 
register of each latter part, if the serial input of every 1 bit of the new indicative datas is carried 
out (The number of stages of a shift register is equal to the number of dots of the longitudinal 
direction of a liquid crystal display, and it is possible to read the data for one line of a liquid 
crystal display with all shift registers.) 

FLM ... If CL1 is outputted while being called a first line marker and outputting this signal, a line 
selector will be reset and will come to point out the 1st line (namely, line on No. 1) of a liquid 
crystal display. 

** The signal outputted to a frame memory 20 

RAS (line address strike rope signal) ... Signal for making a frame memory 20 incorporate the line 
address signal on an address bus. 

CAS (column address strobe signal) ... Signal for making a frame memory 20 incorporate the train 
address signal on an address bus. 

DT/OE ... Signal which performs data output control of the random port of the frame memory 20 
which is dual port memory, and data transfer control between the data register in the frame 
memory 20 interior, and a memory cell. 

SC ... Clock signal for carrying out the serial input/output of the data through a serial port from 
close and the data buffer for an output of the serial data of the frame memory 20 interior (it 
serves as a frame memory serial read-out clock). 
** The signal outputted to a line counter 50 

The signal (1st increment signal) to which the increment of the content of a line counter 50 is 
carried out, and the signal made to reset (the 1st reset signal). These signals are the same 
signals as Above CL1 and FLM, respectively. 
** The signal outputted to the horizontal dot counter 60 

The signal (2nd increment signal) to which the increment of the content of the horizontal dot 
counter 60 is carried out, and the signal made to reset (the 2nd reset signal). 
[0046] this — the 2nd increment signal is the signal as the above CL 1 with same above CL 2 
and this 2nd reset signal A line counter 50 is a counter which carries out counting of the scan 
line position CLN on the display screen of the liquid crystal display 10 of the power image data 
read from a frame memory 20, and whenever the increment signal of the above 1 st is added from 
the above-mentioned timing signal generation circuit 40, it is carried out "1" increment. 
Moreover, it will be reset by "0" if the 1st reset signal FLM of the above is added from the 
above-mentioned timing signal generation circuit 40. 



[0047] The horizontal dot counter 60 is a counter which carries out counting of the present 
display dot position at the time of each raster scan of a liquid crystal display 10 (display pixel 
position), and whenever the increment signal of the above 1st is added from the above- 
mentioned timing signal generation, it is carried out "1" increment Moreover, it will be reset by 
"0" if reset-signal CL1 of the above 2nd is added from the above-mentioned timing signal 
generation circuit 40. 

[0048] Upper screen hard window register-set 70U consists of the hard window start line 
register RSL, the hard window end register REL, the hard window start horizontal dot (dot) 
register RSD, and the hard window end horizontal dot (dot) register RED, as shown in drawing 3 . 

[0049] Hard window start line register RSL ... Register with which the raster scan position of the 
head line of the hard window displayed on a top screen is stored. 

Hard window end line register REI Register which stores the raster scan position of the last 

line of the hard window displayed on a up screen. 

Hard window start horizontal dot register RSD ... Register which stores the first pixel position in 
each raster scan of the above-mentioned hard window. 

Hard window end horizontal dot register RED ... Register which stores the first pixel position in 
each raster scan of the above-mentioned hard window. 

Lower screen hard window register-set 70L also has the same composition as above top screen 
hard window register 70U, and it differs in that the value set as each register is a value about 
the hard window of a lower screen. 

[0050] Both above top screen hard window register set 70U and lower screen hard window 
register set 70D are connected with the bus 100 of non-illustrated CPU, and the set of the data 
to each register in a these top and bottom screen register set 70U, and 70D is performed by this 
CPU. 

[0051] Upper screen comparator 80U inputs the signal (current one and horizontal dot number) 
CDN which shows the present display pixel position for the signal (current line number) which 
shows the present raster scan increment from a line counter 50 from the horizontal dot counter 
60. Moreover, each register value is inputted from upper screen hard window register-set 70U. 
And read-out of the image data of this hard window is ended from the 1st hard window starting 
address output enabling signal which directs the power start timing which reads the image data 
of the hard window which should be displayed on an upper screen from a frame memory 20 from 
these signals and a register value, and a frame memory 20, and the 1st base screen revival 
address output enabling signal BOE which directs the power start timing which reads the image 
data of the upper screen of a base screen again is outputted to upper screen address- 
generation circuit 90U. 

[0052] Lower screen comparator 80L inputs the signal which shows the present display pixel 
position (current one and horizontal dot number) for the signal which shows the present raster 
scan position (current line number) from a line counter 50 from the horizontal dot counter 60 like 
above top screen comparator 80U. Moreover, each register value is inputted from lower screen 
hard window register-set 70D. And read-out of the image data of this hard window is ended from 
the 2nd hard window starting address output enabling signal which directs the power start timing 
which reads the image data of the hard window which should be displayed on a lower screen 
from a frame memory 20 from these signals and each register value, and a frame memory 20, and 
the 2nd base screen revival address output enabling signal which directs the power start timing 
which reads the image data of the lower screen of a base screen again is outputted to lower 
screen address-generation circuit 90D. 

[0053] Drawing 4 is the block diagram showing the example of 1 composition of upper screen 
comparator 80U and lower screen comparator 80L The line number comparator 801 inputs the 
data set to the current number CLN, the hard window start line register RSL, and the hard 
window end line register REL which are outputted from the aforementioned line counter 50. And 
the value VAL CLN of this current line number CLN makes active the period (period of VAL 
RSL<=VAL CLN<=VAL REL) and dot (dot) comparator output enabling signal which are within 
the limits of the value VAL RSL set as this register RSL, and the value VAL REL of this register 



REL, and outputs to the 1st dot comparator 803 and the 2nd dot comparator 805. 
[0054] The 1 st dot comparator 803 inputs the set point of the current horizontal dot number 
CDN outputted from the aforementioned horizontal dot counter 60 in addition to the above- 
mentioned dot comparator output enabling signal, and the hard window start horizontal dot 
register RSD. And the value of this current horizontal dot number CDN is compared with the 
value VAL RSD of the hard window start horizontal dot register RSD, and during the period when 
the above-mentioned dot comparator output enabling signal is active, when the two above- 
mentioned values become equal, the aforementioned hard window starting address enabling 
signal is outputted. This signal is a signal which directs the timing which changes read-out of the 
image data from a frame memory 20 from the image data of a base screen to the image data of 
the logic screen of a hard window. 

[0055] The 2nd dot comparator 805 inputs the set point of the current horizontal dot number 
CDN outputted from the horizontal dot counter 60 in addition to the above-mentioned dot 
comparator output enabling signal, and the hard window end horizontal dot register RED. And as 
compared with the value VAL RED of this current horizontal dot number CDN and the hard 
window end horizontal dot register RED, during the period when the above-mentioned dot 
comparator output enabling signal is active, when above-mentioned both value becomes equal, a 
base screen revival address output enabling signal is outputted. This signal is a signal which 
directs the timing which changes read-out of the image data from a frame memory 20 to the 
image data from the image data of the logic screen of a hard window to a base screen. 
[0056] Drawing 5 is the block diagram showing the example of 1 composition of upper screen 
address-generation circuit 90U. The address of the pixel of the head of the logic screen 
displayed on the upper screen of the liquid crystal display 10 with which the logic screen start 
address register RLPS is stored in the hard window buffer area 24 of a frame memory 20 as a 
hard window is set up. 

[0057] While the current line number CLN is inputted from the aforementioned line counter 50, 
as for, the base screen Top address-generation circuit 901, a base screen starting address 
output enabling signal is inputted from above top screen comparator 80U. And when this base 
screen output enabling signal is active, the address of the pixel of the head on the scanning line 
specified by the above-mentioned current line number CLN of the base screen displayed on the 
upper screen of the liquid crystal display 10 stored in the base screen-display area 22 in a frame 
memory 20 is generated, and it outputs to a frame memory 20. 

[0058] The hard line start line register M is a register with which the scan line of the head of the 
hard window displayed on the upper screen of a liquid crystal display 10 is set up. Whenever the 
aforementioned hard window starting address output enabling signal becomes active, based on 
the address set as the logic screen start address register RLPS, the current line number CLN, 
and the line information set as the hard line start line register M, the hard window Top address- 
generation circuit 902 generates the start address of each line of the logic screen of a hard 
window, and also outputs eye a frame to ** 20. 

[0059] A hard window end horizontal dot register (beta-1) is a register with which the horizontal 
dot position of the last pixel of the hard window displayed on the upper screen of a liquid crystal 
display 10 is set up. 

[0060] When a base screen revival address output enabling signal becomes active, the base 
screen revival address-generation circuit 903 Based on the current line number CLN and the 
horizontal dot positional information of the last pixel of the above-mentioned hard window set as 
the hard window end horizontal dot register (beta-1) The address in the base screen-display 
area 22 of the frame memory 20 in which the pixel of the base screen displayed following the last 
pixel of this hard window in each scan line as which a hard window is displayed on an above top 
screen is stored is generated, and it outputs to a frame memory 20. moreover, especially in 
drawing 4 , although not illustrated, the output of the storing address in the base screen-display 
area 22 of the head pixel of each line of a base screen should be in an upper screen address 
generation — the base screen starting address output enabling signal directed to 90U is also 
generated 

[0061] Lower screen address-generation circuit 90L also has the same composition as above 



top screen address-generation circuit 90L, and only the values set as the logic screen start 
address register RLPS and the hard window start line register M differ. 

[0062] Next, operation of the example of the above-mentioned composition is explained. Drawing 
6 and drawing 7 are drawings showing the storing method of the indicative data (image data) of 
the hard window within the hard window buffer area 24 of the frame memory 20 corresponding to 
the various display gestalten and this display gestalt of a hard window. 

[0063] Drawing 6 is drawing showing the example as which two hard windows 201 U and 201 L are 
separately displayed on upper screen liquid crystal panel 10U of a liquid crystal display 10, and 
lower screen liquid crystal display panel 10L, respectively. That is, in this case, two hard windows 
201 U and 201 L are separated and displayed on an upper screen and a lower screen. In this case, 
a parameter required in order to display hard window 201 U displayed on an upper screen on 
upper screen liquid crystal display panel 10U is following four. 

[0064] ** a top — a hard window start line ** bottom hard window end line ** top - — a 
parameter required in order to display hard window 201 L displayed on a hard window start 
horizontal dot address ** bottom hard window end horizontal dot address and a lower screen on 
liquid crystal panel 10L for lower screens is following four 

[0065] ** the bottom — the hard window start line ** bottom hard window end line ** bottom - 
- a hard window start horizontal dot address ** bottom hard window end horizontal dot address 
and drawing 6 (b) The address information of the frame memory 20 which is needed in order to 
realize a hard window display as shown is following two. 

[0066] a. The storing starting address b. above-mentioned hard window of the indicative data of 
the logic screen of the bottom hard window stored in the hard window buffer area 24 of a frame 
memory 20 The storing starting address, next drawing 7 of an indicative data of the bottom hard 
window stored in the U buffer area 24 [ of a logic screen ] It is drawing showing the example 
displayed as one screen where one hard window followed upper screen liquid crystal panel 10U 
ranging over ** 1 0L in lower screen ******. 

[0067] Also in this case, the parameter of the above-mentioned **-** and a.b. is needed. 
However, in this case, the value of the parameter of the above-mentioned ** and ** is in 
agreement Drawing 8 is drawing showing the concrete example of 1 composition of the frame 
memory 20 used by future explanation. This frame memory 20 is this drawing (a). Breadth has 
1024-dot composition so that it may be shown. And the base screen-display area 22 of the 
capacity of 640 dot x480 line is established in the head, moreover, to the hard window buffer 
area 24 of a frame memory 20 This drawing (b) In lengthwise, as shown on an upper screen to 
the 239th line (the last line), from the Mth line It is displayed on the Nth line from the 0th line 
(the first line) on a lower screen. Moreover, the image data of the logic screen of the hard 
window of the shape of a rectangle displayed on a dot eye from alpha dot in a longitudinal 
direction (beta-1) is stored (in addition, it is assumed that it is M<N, alpha< 320, and beta> 320, 
and the number of M is even here). This image data is the address U of a frame memory 20 to 
this drawing (b) in the above-mentioned hard window buffer area 24. In the same image as the 
shown screen image, bit mapping is carried out and it is stored. Therefore, this drawing (a) The 
start address of the logic screen of the upper screen of a hard window turns into Address U on 
a frame memory 20, and the start address of the logic screen of a lower screen turns into the 
address (U+(240-M) x1024} on a frame memory 20 so that it may be shown. The line difference 
of the head line of the logic screen of the upper screen of a hard window and a lower screen is 
(240-M), and this is because the difference of the address for one line is the same 1024 bits as 
the width of face beside a frame memory. 

[0068] Next, display-control operation of this example is explained using the model shown in 
above-mentioned drawing 8 . Drawing 9 shows a state in case the image data of the 0th line (a 
liquid crystal display 10 top the 0th line of an upper screen) of the first frame (the 1st frame) 
displayed on a liquid crystal display 10 is read from a frame memory 20. Moreover, drawing 10 is 
a timing chart explaining operation shown in drawing 9 . 

[0069] Drawing 10 (a) It is the timing chart of a serial read-out clock which joins the serial 
control terminal SC of a frame memory 20 from the liquid crystal display timing signal generation 
circuit 40. Moreover, this drawing (b) It is the timing chart of the address signal which joins a 



frame memory 20 from upper screen address-generation circuit 90U. 

[0070] Moreover, this drawing (c) (d) It is the timing chart of a hard window starting address 
output enabling signal and a base screen revival address output enabling signal which joins upper 
screen address-generation circuit 90U from upper screen comparator 80U, respectively. 
Furthermore, this drawing (e) This drawing (a) It is the output timing chart of the image data of 
the 0th line by which is serially read from the serial port of a frame memory 20 synchronizing 
with the shown serial read-out clock, and a serial input is carried out at the input port 31 of the 
line buffer section 30. Furthermore, this drawing (f) It is the timing chart of the clock used in 
order that this liquid crystal display 10 that joins a liquid crystal display 10 from the liquid crystal 
display timing signal generation circuit 40 may input image data from the line buffer section 30. 
Moreover, this drawing (g) It is the timing chart of the data inputted into upper screen liquid 
crystal display panel 10U of a liquid crystal display 10 from the line buffers 34U or 35U for upper 
screens of the line buffer section 30. And this drawing (h) It is the timing chart of the image data 
inputted into lower screen liquid crystal display panel 10L of a liquid crystal display 10 from the 
line buffers 34L or 35L for lower screens of the line buffer section 30. 

[0071] Drawing 10 (a) The shown frame memory serial read-out clock is preceded, and it is this 
drawing (b). The address of the head of the 0th line is inputted into a frame memory 20 from 
upper screen address-generation circuit 90U so that it may be shown. And this drawing (a) When 
the shown frame memory serial read-out clock is inputted into a frame memory 20, it is this 
drawing (c). The image data of the 0th line is outputted to the line buffer section 30 from the 
serial port one by one from the base screen-display area 22 of this frame memory 20 so that it 
may be shown. This outputted image data is immediately stored in 1st line buffer 34U for upper 
screens of the line buffer section 30. At this time, it is this drawing (g). (h) From the 2nd line 
buffer 34L and 35L for vertical screens (buffer for odd lines), the storing data is simultaneously 
outputted to a liquid crystal display 10 so that it may be shown. Although the content of this 
storing data is not what was still decided and it is not the image data which should be displayed, 
since the image data of the following line is outputted immediately, it is satisfactory practically (it 
is several 10 - only 100micro second of numbers that unsettled data are outputted). Since a 
hard window is not displayed on this 0th line, synchronizing with a frame memory read-out clock, 
it is only 1 time of the beginning that the address is inputted into a frame memory 20, it reads in 
the frame memory 20 interior, and the increment of the address is carried out automatically and 
a serial output is continuously carried out from a frame memory 20 to the last image data of the 
639th dot of the 0th line henceforth. 

[0072] Then, the address output to a frame memory 20 switches from upper screen address- 
generation circuit 90U to lower screen address-generation circuit 90L, and the image data 
displayed on the 240th line (the 0th line of a lower screen) of the display screen of a liquid 
crystal display 10 from a frame memory 20 as shown in drawing 11 is outputted to 1st line buffer 
34L for lower screens of the line buffer section 30. Drawing 12 is a timing chart explaining 
operation of this image data output, and is this drawing (a). - (h) is drawing 9 (a). It is the same 
as that of - (h). 

[0073] Since this line is contained in the area which displays a hard window (alpha-1), a dot eye 
must output the image data of the logic screen where a dot eye is displayed as a hard window 
from alpha dot eye (beta-1), although the image data of a base screen is outputted (refer to 
drawing 12 (a) and (e)). For this reason, lower screen address-generation circuit 90L Drawing 12 
(b) It synchronizes with the hard window starting address enabling signal outputted from lower 
screen comparator 80L so that it may be shown. After outputting the storing address of the 
image data of the dot (alpha-1) eye of the 240th line of a base screen to a frame memory 20, 
The storing address of the image data of the head pixel of the logic screen of the hard window 
displayed on the 240th line, i.e., the address value of {U+(240-M) x1024}, is outputted to a frame 
memory 20 (refer to drawing 12 (b) and (c)). This or subsequent ones and a frame memory 20 
are drawing 1 2 (a). Synchronizing with the shown frame memory serial read-out clock, the 
above-mentioned address value is incremented and it is drawing 12 (e). The image data of the 
logic screen of the hard window from alpha dot eye of the 240th line (beta-1) to a dot eye is 
outputted to 1st line buffer 34L for lower screens of the line buffer section 30 so that it may be 



shown. 

[0074] Drawing 1 2 after the image data of the logic screen of the hard window displayed by the 
dot (beta-1) eye of the frame memory of the 240th line as mentioned above was outputted (d) A 
base screen revival address output enabling signal is outputted from lower screen comparator 
80D so that it may be shown. Lower screen address-generation circuit 90D is drawing 12 (b), 
when this signal is added. The storing address of the image data of beta dot eye of the 240th line 
of a base screen is outputted to a frame memory 20 so that it may be shown. Thereby, it is 
drawing 12 (e). A frame memory 20 is drawing 12 (b) so that it may be shown. The image data of 
the base screen from beta dot eye of the 240th line stored in the base screen-display area 22 
from the serial port synchronizing with the frame memory read-out clock so that it may be 
shown to the 1023rd dot is outputted to line buffer 34U for lower screens of the above 1st 
[0075] As shown in drawing 10 , all the image data that should be displayed on the Oth line of a 
liquid crystal display 10 top and the bottom liquid crystal display panels 10U and 10D is stored in 
the line buffer section 30 by the above operation. In this state, these image data is not outputted 
to a liquid crystal display 10 yet. Therefore, drawing 1 2 (g) (h) The random data which have not 
been decided yet are outputted to these liquid crystal display panels 10U and 10L so that it may 
be shown. 

[0076] And if all the image data that does in this way and should be displayed on the line buffer 
section 30 by the 1st line of a liquid crystal display 10 top and a bottom screen is stored It 
synchronizes with the liquid crystal display data input clock added from the liquid crystal display 
section timing signal generation circuit 40 shown in this drawing (f). two liquid crystal display 
panels 10U and 10L of a liquid crystal display 10 Respectively, the serial input of the image data 
is carried out from 1st line buffer 34U for upper screens of the line buffer section 30, and 1st 
line buffer 34for lower screens L, and those image data is displayed on the Oth line of each 
display screen. 

[0077] Thus, when the image data displayed on the line buffer section 30 by the same line of a 
top and the bottom liquid crystal display panels 10U and 10L from a frame memory 20 gathers, 
the image data concerned is simultaneously outputted to a this top and the bottom liquid crystal 
display panels 10U and 10L from the line buffer section 30. For this reason, one frame memory 
20 which carried out the serial port and which it does not have outputs image data to the line 
buffer section 30 at the rate of the double precision by which the line buffer section 30 outputs 
image data to a liquid crystal display 10. Namely, drawing 12 (a) (f) The serial read-out clock of a 
frame memory 20 serves as frequency of the double precision of the data input clock of a liquid 
crystal display 10 so that it may be shown. 

[0078] Drawing 13 and drawing 14 are drawings explaining operation in which the image data of 
the 1st line (the 1st line of an upper screen) of a liquid crystal display 10 is read into the line 
buffer section 30 from a frame memory 20. Moreover, drawing 15 and drawing 16 are drawings 
explaining operation in which the image data of the 241st line (the 1st line of a lower screen) of a 
liquid crystal display 10 is read into the line buffer section 30 from a frame memory 20. 
[0079] Although reading operation of the image data of the 1st above-mentioned line and the 
241st above-mentioned line is the same as that of the time of the image data of the Oth line 
mentioned above and the 240th line fundamentally, the image data of the 1st above-mentioned 
line and the 241st above-mentioned line is shortly stored in 2nd line buffer 35U for upper 
screens, and 2nd line buffer 35D for lower screens, respectively. Moreover, in parallel to reading 
of this image data, the serial output of the image data of the Oth line and the 240th line is carried 
out to liquid crystal display panel 10U for upper screens of a liquid crystal display 10, and panel 
10D for lower screen display, respectively from 1st line buffer 34U for upper screens of the line 
buffer section 30, and 1st line buffer 34for lower screens D (refer to drawing 14 (g), (h) and 
drawing 16 (g), and (h)). . 

[0080] Then, as shown in drawing 17 , the image data of the 2nd line is read from a frame 
memory 20. While this image data is stored in 1st line buffer 34U for upper screens From 2nd 
line buffer 35L for upper screens, and 2nd line buffer 35for lower screens D, the image data in 
the first half of the 1st line and the 241st line is inputted into display-panel 10L for upper 
screens, and display-panel 10D for lower screens, and is displayed on those screens, 



respectively. The timing chart explaining operation of each block at this time is drawing 18 . 
[0081] Next, as shown in drawing 19 t the image data of the 242nd line is read from a frame 
memory 20. While this image data is stored in 1st line buffer 34L for lower screens From 2nd line 
buffer 35U for upper screens, and 2nd line buffer 35for lower screens L, the image data in the 
second half of the 1st line and the 241st line is inputted into display-panel 10U for upper 
screens, and display-panel 10L for lower screens, and is displayed on those screens, 
respectively. The timing chart explaining operation of each block at this time is drawing 20 . 
[0082] Henceforth, while the line buffer by which image data is stored in the line buffer section 
30 is switched by turns similarly, the image data after the 3rd line and the 243rd line (the 3rd line 
of a lower screen) is inputted into the line buffer section 30 from a frame memory 20. Moreover, 
the image data after the 2nd line and the 242nd line (the 2nd line of a lower screen) is inputted 
into display-panel 10U for upper screens, and display-panel 10L for lower screens from the line 
buffer section 30, respectively, and, simultaneously with the input of this image data, it is 
displayed on those screens. 

[0083] Thus, in the image display from the 0th line to a ** (M-1) line, image data read-out to the 
line buffers 34U and 35U for upper screens of the line buffer section 30 from a frame memory 20 
is made only from the base screen-display area 22. 

[0084] However, from the Mth line, the display of a hard window logic screen is started also in 
liquid crystal display panel 10U for upper screens (refer to drawing 8 ). Following, next referring 
to drawing 21 or drawing 24 , the image data of the Mth line is read into the line buffer section 
30 from a frame memory 20, and operation until the image data is transmitted and displayed on 
liquid crystal display panel 10U for upper screens from this line buffer section 30 is explained 
further. 

[0085] Fundamental operation in this case is the same as that of the case where the picture 
from the 0th line to the Nth line is displayed on liquid crystal display panel 10L for lower screens 
mentioned above. That is, as shown in drawing 21 and drawing 22 , first, the image data from the 
0th dot of the Mth line (alpha-1) to [ from the base screen-display area 22 ] a dot eye is read, 
and this is stored in 1st line buffer 34U for upper screens (refer to drawing 22 (e)). Then, upper 
screen comparator 80U to drawing 22 (c) A hard window starting address output enabling signal 
is outputted to upper screen address-generation circuit 90U, and this upper screen address- 
generation circuit 90U outputs the storing address U of the image data of alpha dot eye of the 
Mth line of the hard window buffer memory 24 to a frame memory 20 in response to the input of 
this signal so that it may be shown (refer to drawing 22 (b) and (c)). Thereby, a frame memory 20 
is drawing 22 (a). Synchronizing with the shown frame memory serial read-out clock, the above- 
mentioned address U is incremented one by one inside. Output the image data of the logic 
screen of the hard window from alpha dot eye of the Mth line stored in the hard window buffer 
memory 24 from the serial port (beta-1) to a dot eye to 1st line buffer 34U for upper screens of 
the line buffer section 30. (Refer to drawing 22 (e)) . Then, a base screen revival address output 
enabling signal is outputted from upper screen comparator 80U to upper screen address- 
generation circuit 90U (refer to drawing 22 (d)), and this upper screen address-generation circuit 
90U outputs the storing address of the image data of beta dot eye of the Mth line of the base 
screen in the base screen-display area 22 to a frame memory 20 (refer to drawing 22 (b)). 
Thereby, a frame memory 20 increments this storing address one by one synchronizing with a 
frame memory serial read-out clock, and outputs the image data of the base screen from beta 
dot eye of the Mth line to [ from the serial port ] the 639th dot to line buffer 34U for upper 
screens of the above 1st (refer to drawing 21 (e)). The image data which should be displayed on 
the Mth line of display-panel 10U for upper screens is stored in 1st line buffer 34U for upper 
screens of the line buffer section 30 by the above operation. 

[0086] While the image data of the Mth line is stored in 1st line buffer 34U for upper screens as 
mentioned above, as shown in drawing 21 From 2nd [ from the line buffer section 30 ] line buffer 
35U for upper screens, and 2nd line buffer 35for lower screens L, respectively the amount of [ of 
the image data of a ** (M-1) line and the image data of a {240+ (M-1)} line ] first portion It is 
outputted to liquid crystal display panel 10U for upper screens, and liquid crystal display panel 
10L for lower screens, and a screen display is carried out 



[0087] Drawing 23 and drawing 24 are drawings explaining operation from which the image data 
of a ** (240+M) line is read from a frame memory 20 to 2nd line buffer section 35L for lower 
screens of the line buffer section 30. Since it is the image data of a base screen, the image data 
of this ** (240+M) line is drawing 24 (c). (d) From lower screen comparator 80D, a hard window 
starting address enabling signal and a base screen revival address output enabling signal are not 
outputted so that it may be shown. Therefore, if the storing address of the image data of the 
head pixel of the ** (240+M) line in the base screen-display area 22 is inputted from lower 
screen address-generation circuit 90D (refer to drawing 24 (b)) t a frame memory 20 It is drawing 
24 (a) about this storing address. Synchronizing with the shown frame memory serial read-out 
clock, it increments one by one. The image data of the base screen of a ** (240+M) line is 
outputted to 1st line buffer 34L for lower screens of the line buffer section 30 from the serial 
port (refer to drawing 24 (e)). thereby — this — the image data of the base screen of the ** 
(240+M) line which should be displayed on display-panel 10L for lower screens is stored in 1st 
line buffer 34for lower screens L It can come [ simultaneously ]. moreover, from 2nd line buffer 
35U for upper screens, and 2nd line buffer 35for lower screens L The second half portions of the 
image data of a ** (M-1) line and the image data of a ** {240+ (M-1)} line are outputted to liquid 
crystal display panel 10U for upper screens, and display-panel 10L for lower screens, and are 
displayed on those screens, respectively, (refer to drawing 23 , drawing 24 (g), and (h)). 
[0088] Then, while the image data of a ** (M+1) line and the image data of a ** {240+ (M+1)} line 
are outputted from a frame memory 20 one by one to the line buffer section 30, the image data 
of the Mth line and the image data of a ** (240+M) line are outputted to a liquid crystal display 
10 from the line buffer section 30. Drawing 25 or drawing 28 showed these operation. The 
addresses outputted to a frame memory 20 from upper screen address-generation circuit 901 U 
and lower screen address-generation circuit 90L only differ, and operation in this case is almost 
the same as operation shown in drawing 21 or drawing 24 mentioned above except it. 
[0089] In an upper screen, a screen display from a ** (M+1) line to the 237th line should do as 
read-out of the image data from a ** (M+2) line to the 238th line similarly hereafter. In a lower 
screen, a screen display to a ** (240+237) line is made from read-out of the image data from a 
** {240+ (M+2)} line to a ** {240+ (M+238)} line, and a ** {240+ (M+1)} line. 

[0090] Then, as shown in drawing 29 , the image data of the 239th line is inputted into 2nd line 
buffer 35U for upper screens of this line buffer section 30 from a frame memory 20. And 
simultaneously with this, the image data for the first portion of the 238th line is inputted into 
liquid crystal display panel 10U for upper screens of a liquid crystal display 10 from 1st line 
buffer 34for upper screens U, and the image data for the first portion of the 477th line is 
inputted into liquid crystal display panel 10L for lower screens from 1st line buffer 34for lower 
screens L. The timing chart of each block at this time of operation is drawing 30 . As shown in 
this drawing, operation at this time is the same as that of the time of explaining using drawing 26 
mentioned above. 

[0091] Next, as shown in drawing 31 , the image data of the 479th line is inputted into 2nd line 
buffer 35L for lower screens of the line buffer section 30 from a frame memory 20. And 
simultaneously with this, the image data of the second half portion of the 238th line is inputted 
into liquid crystal display panel 10U for upper screens of a liquid crystal display 10 from 1st line 
buffer 34for upper screens U, and the image data of the second half portion of the 478th line is 
inputted into liquid crystal display panel 10L for lower screens from 1st line buffer 34for lower 
screens L The timing chart of each block at this time of operation is drawing 32 . As shown in 
this drawing, operation at this time is the same as that of the time of explaining using drawing 28 
mentioned above. 

[0092] The image data of the 239th line of an upper screen and a lower screen is read from a 
frame memory 20 as mentioned above, and this image data is stored in the line buffer section 30. 
Moreover, on a liquid crystal display 10, the picture of the 237th line and the 478th line is 
displayed on an upper screen and a lower screen simultaneously with this, respectively. 
[0093] All the image data including the logic screen displayed as a hard window of a liquid crystal 
display 10 as mentioned above of the 1st frame is read from a frame memory 20 to the line 
buffer section 30. And the image data of the 2nd frame is already written in the base screen- 



display area 22 and the hard window buffer area 24 of a frame memory 20 at this time, and — 
again — the above — the same — carrying out — this — read-out of the image data from the 
frame memory 20 to the line buffer section 30 is started from the 0th line also about the 2nd 
frame 

[0094] Drawings explaining operation at this time are drawing 33 and drawing 34 . That is t 
although operation in this case is the same as that of the time of being shown in drawing 9 and 
drawing 10 which were mentioned above almost, the image data of the 240th line and the 479th 
line of a ** frame is stored in 2nd line buffer 35U for upper screens of the line buffer section 30, 
and 2nd line buffer 35for lower screens L instead of undecided data, respectively. And drawing 
34 (e) (g) (h) While the image data of the 0th line of the 2nd frame is stored in 1st line buffer 34U 
for lower screens from a frame memory 20 so that it may be shown The image data for the first 
portion of the 240th line and the 479th line is read from 2nd line buffer 35U for upper screens, 
and 2nd line buffer 35for lower screens L, respectively. These image data is displayed on 
display-panel 10U for upper screens of a liquid crystal display 10, and display-panel 10L for 
lower screens. 

[0095] Next, as shown in drawing 35 , the image data of the 240th line of the 2nd frame is read 
from a frame memory 20. While it is stored in 1st line buffer 35U for lower screens of the line 
buffer section 30 From 2nd line buffer 34L for upper screens, and 2nd line buffer 35for lower 
screens L The image data of the second half portion of the 239th line of the 1st frame and the 
image data of the second half portion of the 479th line are inputted into display-panel 10L for 
upper screens, and display-panel 10D for lower screens, respectively, and the whole picture of 
the 1st frame is displayed on a liquid crystal display 10. The timing chart explaining operation of 
each block at this time is drawing 36 . 

[0096] In addition, although it is made for two liquid crystal display panels 10U and 10L to 
constitute one screen from the above-mentioned example, this invention can be applied also to 
the liquid crystal display which one screen consists of by many liquid crystal display panels 
further, without being limited to this. In this case, what is necessary is just to prepare the 1st 
and 2nd line buffers corresponding to each liquid crystal display panel, for example, moreover — 
although it is made to prepare two line buffers in every each liquid crystal display panel 10U and 
10L in this example — this — it is also possible to substitute one line buffer for two line buffers 
In this case, to take a larger capacity of this line buffer than 1 scan line, and in this line buffer, 
are asynchronous and what is necessary is just made to perform the input and output of image 
data. Furthermore, not necessarily, this invention is not limited only to a liquid crystal display, 
and can be applied to all the display with which one screen is constituted by two or more display 
panels of other forms. Furthermore, the number of the hard windows displayed on 1 screen is not 
limited to one, either, and can be applied also to the display with which two or more hard 
windows are simultaneously displayed into a base screen. 
[0097] 

[Effect of the Invention] Since it becomes possible to make the image data read from a frame 
memory input into the arbitrary display panels in two or more display panels through a line buffer 
according to this invention, it becomes possible to display a hard window on all the positions on 
a screen in the display with which one screen is constituted by two or more display panels. 
Moreover, since the above-mentioned hard window can be displayed with hardware control, it 
becomes possible to accelerate the application software which displays a hard window. 
Moreover, improvement in the speed of the computer system which uses by this the display 
which displays a hard window is also attained. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry of the liquid crystal display control unit 
of one example of this invention. 

[Drawing 2] It is drawing showing the example of 1 composition of the line buffer section. 
[Drawing 3] It is drawing showing the composition of an upper screen and lower screen hard 
window register set 

[Drawing 4] It is the block diagram showing the example of 1 composition of an upper screen 
comparator and a lower screen comparator. 

[Drawing 5] It is the block diagram showing the example of 1 composition of an upper screen and 
a lower screen address-generation circuit. 

[Drawing 6] Two hard windows are drawings showing the example separately displayed on the 
upper screen liquid crystal panel of a liquid crystal display, and a lower screen liquid crystal 
display panel, respectively. 

[Drawing 7] It is drawing showing the example displayed as one screen where one hard window 
continued ranging over the upper screen liquid crystal panel and the lower screen liquid crystal 
panel. 

[Drawing 8] It is drawing showing the concrete example of 1 composition of the frame memory 
20 used by this example. 

[Drawing 9] It is drawing showing a state in case the image data of the 0th line of the first frame 
displayed on a liquid crystal display is read from a frame memory 20. 
[Drawing 10] It is a timing chart explaining operation shown in drawing 9 . 

[Drawing 1 1] The image data displayed on the 240th line of the display screen of a liquid crystal 
display from a frame memory is drawing explaining the state where it is outputted to the 1st line 
buffer for lower screens of the line buffer section. 

[Drawing 12] It is a timing chart explaining operation shown in drawing 1 1 . 

[Drawing 13] It is drawing explaining operation in which the image data of the 1st line of a liquid 

crystal display is read into the line buffer section from a frame memory. 

[Drawing 14] It is a timing chart explaining operation shown in drawing 13 . 

[Drawing 15] It is drawing explaining operation in which the image data of the 241st line of a 

liquid crystal display is read into the line buffer section from a frame memory. 

[Drawing 16] It is a timing chart explaining operation shown in drawing 15 . 

[Drawing 17] The image data of the 2nd line is read from a frame memory, and this image data is 
drawing explaining operation stored in the 1st line buffer for upper screens. 
[Drawing 18] It is a timing chart explaining operation shown in drawing 17 . 

[Drawing 19] The image data of the 242nd line is read from a frame memory, and this image data 
is drawing showing operation stored in the 1st line buffer for lower screens. 
[Drawing 20] It is a timing chart explaining operation shown in drawing 19 . 

[Drawing 21] It is drawing in which the image data of the Mth line is read from a frame memory, 
and this shows operation stored in the 1 st line buffer for upper screens. 
[Drawing 22] It is a timing chart explaining operation shown in drawing 21 . 

[Drawing 23] It is drawing explaining operation from which the image data of a ** (240+M) line is 



read from a frame memory to the 2nd line buffer section for lower screens of the line buffer 
section. 

[Drawing 24] It is a timing chart explaining operation shown in drawing 23 . 

[Drawing 25] It is drawing showing operation in which picture-TA of a ** (M+1) line is read into 
the 2nd line buffer for upper screens of the line buffer section from a frame memory. 
[Drawing 26] It is a timing chart explaining operation shown in drawing 25 . 

[Drawing 27] It is drawing showing operation in which the image data of a ** {240+ (M+1)} line is 
read into the 2nd line buffer for lower screens of the line buffer section from a frame memory. 
[Drawing 28] It is a timing chart explaining operation shown in drawing 27 . 
[Drawing 29] It is drawing showing operation in which the image data of the 239th line is read 
into the 2nd line buffer for upper screens of this line buffer section from a frame memory. 
[Drawing 30] It is a timing chart explaining operation shown in drawing 29 . 

[Drawing 31] It is drawing showing operation in which the image data of the 479th line is inputted 

into the 2nd line buffer for lower screens of the line buffer section from a frame memory. 

[Drawing 32] It is a timing chart explaining operation shown in drawing 31 . 

[Drawing 33] It is drawing showing operation in which the image data of the 0th line of the 2nd 

frame is read into the 1st line buffer for upper screens of the line buffer section from a frame 

memory. 

[Drawing 34] It is a timing chart explaining operation shown in drawing 33 . 
[Drawing 35] It is drawing showing operation which the image data of the 240th line of the 2nd 
frame is read from a frame memory, and is stored in the 1st line buffer for lower screens of the 
line buffer section. 

[Drawing 36] It is a timing chart explaining operation shown in drawing 35 . 
[Drawing 37] It is drawing explaining the general method of a screen display in a CRT display. 
[Drawing 38] It is the block diagram of the frame memory used for a screen display in the CRT 
display shown in drawing 37 . 

[Drawing 39] It is drawing explaining the concept of a hard window. 

[Drawing 40] It is drawing explaining the storing method of the image data of the above- 
mentioned hard window within the frame memory shown in drawing 38 . 

[Drawing 41] It is drawing showing the state where the hard window is displayed on some base 
screens on the display screen. 

[Drawing 42] It is drawing explaining the read-out sequence of the image data from a frame 
memory in the case of the hard window display shown in drawing 41 . 

[Drawing 43] It is drawing showing the composition of the frame memory corresponding to the 
composition of the liquid crystal display generally used as a display of an information processor 
now, and this. 

[Drawing 44] It is drawing explaining the method which changes the internal configuration of the 
frame memory for the object for upper screens, and lower screens, and the physical room of the 
two above-mentioned frame memories into the logical room which CPU accesses. 
[Drawing 45] It is drawing showing the example in the case of displaying a hard window on the 
panel of an upper screen. - 

[Drawing 46] It is drawing showing an example which becomes impossible [ displaying a hard 
window in the conventional liquid crystal display ]. 
[Description of Notations] 
10 Liquid Crystal Display 

10U The liquid crystal display panel for upper screens 

10L The liquid crystal display panel for lower screens 

20 Fame Memory 

22 Base Screen-Display Area 

24 Hard Window Buffer Area 

30 Line Buffer Section 

32 1st Demultiplexer 

33,2nd Demultiplexer 

34U The 1st line buffer for upper screens 



34L The 1st line buffer for lower screens 

35U The 2nd line buffer for upper screens 

35L The 2nd line buffer for lower screens 

40 Liquid Crystal Display Timing Signal Generation Circuit 

50 Line Counter 

60 Horizontal Dot Counter 

70U Upper screen hard window register set 

70L Lower screen hand window register set 

80U Upper screen comparator 

80L Lower screen comparator 

90U Upper screen address-generation circuit 

90L Lower screen address-generation circuit 
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iSi^-C«^-r -5 C t t & 5 . 

[0 0 3 2] 

l^t&mi £TF, SS£#^bte#S#S£HJ©SISffi0!l£ 

B©lHlS&«^<£:^-r T^n i7 H-c* ^>„ 
[0 0 3 3] SfcHS^iSfflil 0(4, 2tjC©fgSS*A^ 

;nou, lOLCiti-^c^iS 

^l/IfcO. iM'I/T/^;H0U, 10L$« 

jafcistte.nTv^. rss. as 1 ©isa^A^M, (±b 

BlKSS*A^;U) 1 OU(iB®^'(*©±BS©B0 : £ 

;p) 1 0 LMfflift©Tii©iS&$st5. cn 

S 2 "P©ScllS3SA*;U 10U, 1 0 L ©jfct^'f >$c 

[0 0 3 4] 7l/-A/tiJ2 0tt, fa7W-h- 
*^:'J#S>/&«3, ^©->'JT;U#-htB7jatt, 

>Ay 7zSP3 0©A7J^3 1 {C^atlTV^ 

71x-a^ ; eu 2 o«, mmm^mmi o©t.7u 

72 2t, K^-7BS±tC^ 
an-5A— K^-c > ^^©iiSBffiWB^x-^S-^ 
T£A— K^W > K«7 • A777IU72 4 t^/So 

iii o±(c*^sn-5. 

[0 0 3.5] 7-f >A*y7rgC3 Oti, ±|g±Bffi©- 

5<> (-^SE«S) »©B^^-^#^an.s.2fi© 

^lSC/^2©±BSffl <±fij) 7-f>n^77 3 4 
U, 35Ut, ±IBTBS©-7-f> #© 
Mf-i'Wi^ns 2H©m lS^2©TBtSffl 
(TfiO) 7-f>A'7 77 3 4L, 3 5 L©ff-4<l©^-f 
>/ : t'J £*rbT^5. iine©7-f >;t»;7 7 3 4 
U. 34L, 3 5LH FIFO (5feAn5fettJ L : Firs 
t In First Out) ^t'JtiS^THS. 7-r>A^7 7 
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SB 3 0 fctt H1<Z)A7J#- h 3 1 t2®<D&t)#-h3 
6U. 3 6L;0<fgtte>ftTi59, §£A71#-h3 1 Ktt 

7k- A^^U 2 0©->U7^- h^e>ai^^n-5ii 

if-^iii s A^$n5. £fc. ±H®ffltB77^- N 3 6 
U*>&±H®JKftS*A^;H 0 U'vCDIIjft-?— 
THffifflttl73#- h 3 6 L*^Tiaffi?Sa*^^-'H 

[0036] ±m'mm<D2m<DmiRzf^2y^>^v 

■ 7734U. 3 5UWA73^?tt> ^i¥U<lftB^-r^. 
^ S^^T^S^^l^-A^^'J 2 0<Di/V,T)l-$— 10 

Hc&;$£ft<5. n«i(c, THffiffl<7)2^i©^is:z;^ 

207<>A , y77 3 4L > 3 5 L <OA7}3S^t>. 
i¥L<SJBJf -S^'f 5>^T52SC7U— A*^'J 2 0 
©vU7JU#- HC&MSns. ±iH®ffi©2® 

1 0Uffl©ffi7j#- h 3 6UtcS^^n^). ^mic t 
H®ffl©2<@C07'f >Ay77 3 4 L. 3 5Lffl©tB7J 

B«fl*«^*;H 0 LfficOLti7J#- h 3 6 L£jg«£ 20 

[0 0 3 7] 0211 yrU3 0<D— fltfi£0"J 

fc^-r^T-**. Sl05rv;l/f7'l'i't3 2te, 
A^JiS^I (A7J#— h 3 1) V~~ A^'J 2 0 

5 OA^*l'>ht>; , !CLNS:-?-©tL'^ hft 
^A7JS3HrSK:A7J-f5. IO*U>ht>ACLN 
tt. fK*f*J:3fc, »S, 7U-A^ i E'J2 0O5''J 30 

/ fefPTfe-sa^jK-rfc©-?**. fit, 

>A*CLN©iltCJ^DT, ±IHA73ffl^I CA^Sn-S 
B&5 f -*£4ffiCDffi7j33H t Y.,, Y„,, Y, , IfefcteY 
,,©Vi-ftl^— O^em^-f-S). 8liJ7J«Si : f Y., , 

y„ 2 , Ym. Y lt tt^-n^*n. iioiBSffl^'fwt 

-y77 3 4U, S2«ilSffl7<>A'777 3 5U. 
gl©TiBl7-f>A'y7734L, fg2©TBffiffl 

>;Vy77 3 5 L©A77#- htC^^riTVi-S. 40 
[ 0 0 3 8 ] 1 fflf^7"l/^1t 3 2 ®MH 

<£ CLN=2n (n = 0, 1> 2 • • -max, ) © 
ttia$$TY. 1 *>e>fgl<7>±Bffiffl7-<>A , y:7 
7 3 4U^A73ia«tx-^*ai7J. ffimax, «. ±B 

-5) . 

© CLN=2n+lCD££te. Hi7J$l^ Y, , £>fg 2 
<D±B®JS7-f >rty77 3 5U'vA7jBftx-:$'£ii} 50 
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® C L N= 2m (m= S , S+l, • • • e) (Dtt 
tt, tB^^YM^?>Ml(DTilffiffl7<>A--y7r 3 
4L^A7JB&T r -*£ai7J. fib, SHTIBfflJfep 
1/2C0<I, eliTII® («i&7f>-l) 

T*> 

@ CLN=2m+'lOt#(l m73^3 : fY 1 ,^e»«2 
OTIIffl7-f>A777 3 SL^ATJEiftx-^tB 

IfcA^T, ±B®<DliiO XABftx-^telg 1 © 

±Bffiffl7-f >/t7 7 7 3 4U(C*&*fi$n^>. ± 

A'y7 7 3 5Ufc»iWSn*. fflWC LT-hWiB 

^2 7^>TOI«r-^* { . JSl0±Hffiffl5-f 
>A777 3 4UtI20±IB«7-f>M ? 77 3 5 

[0 0 3 9] Sfc, I2m7-f> (TH®©|g05-r 
» ©i§r - ^ ttf l ©Tiiffl 7^^/^77734 
LtfeiSn^. SI (2m+l) 7-i> (THE 

2 7-f» C0iS#x-^«^2 OTIffil7-f >A 
777 3 5Ll:ft«n5. Wg, B*fcH. TIE " 
CO* 2 7-f >£U$©Bfft5*— Sgl<DTHffifl§5K 
>A77 7 3 4Ltf 2©TlIffl7-f>/t77 7 3 5 

[0 0 4 0] 2ifz. m2<Dy ! ^)^^Ui7^-3 3 teU 

n^en^ i 2 cD±Hffiffl >;n* ^ 7 7'3 4 u . 

35U, Sgl&tffg2CDTiB®ffl7-f W-W7 7 3 4 
L. 3 5 LC0tll7J^-h^^aSnfe4{i©A7J« : ! L I 
Im, Iii, Iii £#-r-5. ^LT, -€-CD-febd7 h 

ffi^A7j^s{i*trtB7-T>*7>^5 oa>e>m7j£n 

•5 * U > h 7 -f > T- > A* C L N £ A 73 b , d CD * b > h 
7-f>t>nCLN fcjSCT±8EA73«S^ I , , I 

o u-v ±iea73« ; ? l 1 1 , i ii tcA7j^nsia^ 

[0 0 4 1] ClW^2(D7 : -7;l/5 : -7 , Ui7ir3 3©^tg€r 

(D CLN=2n+l$fdi2m+lCt#, AjjSS^ 
i » , A?; snsi 1 ®±IffifflIt;t7 7 7 3 4 u 

HS73#- h 3 6 U) Sr^LT±liffiffl^ftS^^;U 1 
0U^ A7jSS^lM*^A73$n^^l(DTil®«iij 
&rty 7 7 3 4LC*SiW^nT^5H^7 ; -^*tiS7J^ 
?Y t (T{aSffltt573#-h3 6L) «:3>LTLfciii® 

© CLN=2 nifclJ2m©tf, Xtiffl?- I u ,^?> 
A 7J S n ^. ft 2 CD ±Hffiffl B ft A* v y 7 3 5 U \Z &#] $ 
nX^-SHftx-^^aiTjSi^Y. $:3>UT±il®fflfK 
SSSAWlOU'v, A73^InA^A7J$n^>^ 
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[0 0 4 2] Z\tUZ£K). >Ay778&3 0frS> 

a*;h o L^xtiznz. 

,coo4 3] tta«jRg«*"r s:>i?mmzi&®v&4 o 
[0044] ;m<=>©*-r s>^«-fttcte, £at©J:5 

CLl • • • IKASvStl Ort«»cRtt6nfc->7 h " 

a. WISa*W»7Lft*i, 5-f>-trUi7^ 20 

©rt**-f >:7'J * > h bT#C»C»*&t»7-r >£f§£ 

[0 0 4 5] M. ±E5'f >-feU^^tt, S&JlS^gB 

i oortWKRJtsnrvi*. 

CL2 • • •S}E5-f>n»y77»3 0^6I6nX* 
SSSf-i'Sl hf«y hfofltrl3->:7 H'yxi'Kt* 
iitr^-f 5>^«^« r-^^tf^SnSi:. ->7 K 

ft*n©»a©i'5>*$'fc3S&n*. (->7H/^^ 30 

FLM • • • 77— * * — t.m-£tl, Z.<D 

^l/y-^te'J-fe-y h£*rc\ j£,SI«*i£g© 1 #i© 
7-T> (T&fr*. l#±©7-f» ^^Ti-Str^a. 
© 7U-A^€'J2 0'Mll^Sn§if 
RAS (ff7 Kl/X • X hD-7"OT) • • 
A**±©fT7KU;*«**:7U'— A^'J 2 OfcBtDii 40 

CAS • 7hn-7it) • • -7KU7. 

Ax±©?iJ7 ^uxm^^yu— A^tu 2 ofcttoa 

Sitafe*©«^. 

DT/OE- • • "r3.7)Vi£— h 'J 7 1/-A 

2 0©5>^A#-h©7*— *HJ7jlW»i:. 71/ 
-A^^E'J 2 OftBSKiStT-ST*— ^U^T.^t^^'J-fe 

© 5 s - * Ifc&f&JiSP £ ff 5 
SC - • • 71/- A^'J 2 01*395©;/ 'J 7^x— *© 
A • t±J7Jfflx-^A*y 77*^->'J7;^- h£:frUT 50 
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(7 U— A^ : EU-> , J7;i/S!*-tiiUi'D^i7^^|a 
a) . 

@ 7-f 5 oic:ai73snafi^ 

7-f >*-7>^5 O©!^*-!' >y•'J*>b$-t^.2>^i^^ 
±I5CL1, FL Mi 1*1 -©«-*§"?& -5. 
@ #td o t;t7>7>?6 0Kfcli7j£n5«^ 
Wo t 6 0O^-r>^'J^>h$t^i 

*t ($2©-f>i;iJ^>Ml^) iJt7hSt*ffl 
# (*2©'J-fcv hflHI) . 
[0 0 4 6] &«2©-f >y-'J*>hS^tejftiECL 
2. »JB2 0U-fey hft^lJMfECL 1 £H— ©«^T 
7-f>7J , 7>^5 01i> 7l/-A^t'J2 0*5 

^tiiT^^ia^-^wjKas^gBi o©«^ia® 

±Tf© £ME 7 -f S C L N £ |f*T<5 t> -7 > 2 T * 
0. ±§5^-<5>i/«^*fiS;lHlSS4 0^e»Wfl5^1©-f 

U > m-ft;Wpb*«K: "i" -r >^u^> h$ 

^l©U"fe>y h«^FLM#;bn;b-5£: "0" fC'J-fevh 

[0 0 4 7] iH7h*7>^6 0H fKSS^^«l 
0©=&7X^^JEB#©31tt©^Hy hffiM (S^BiSl 
(fcfi) SrfH&-ra*'7>^T*0, ±l2^-f = >^^ 

"i" -f>!?ij^>hsni>, ±K^-f 5>i/« 

^£/&[HS§4 0^6t985S2OU-fey Mt^CL 1 tftfti 

tozt "o" izv±y hsns. 

[0 0 4 8] ±H®A— K>7-r >H«7U^X^ • -fey 1- 
7 0Ult 0 3 \Z^T J: 5 fc, /Y-F«7-f >h*<7lB$&5 
-f>l/yX^RSL, A-H-7H- >K'7i^7U'^7s5'R 
EL, A-F^^F^WWKyh (dot) 1/-7X 
JRSD, R^/\-h'7-f>H7i»7«KyH (do 
t) l/yXJ'REDA^DcS. 

[0 0 4 9] A— K«7w >H'7Hi&7'f >1/-7X^RS 
L- • • JiHMfC*^-r-5A— K>7^ >K-7©^7'f 

A— >K"7«l77-f >l/^^REL • • • ±H 
BK^-T-SA- K-7-Y > H'7©fti^7'r>©^7.^^ 

A- K-7^ > KtfBM&fltKv M/-7X?RSD • • -± 
8HA— K>7^ > K^WS-^X^^at^tj-aft^D©®^ 
fiUMt^l/-7X^. 

A- K"7-< > HC/»7«Ky h U-^T.* RE D • • -± 
ISA- h* "7-Y > K l 7©#77,^^fi{Ci5tt-5S : a©il^ 

TIIA- H "7-f > Kr7 UvX^ • t7 K OLt), ± 
teiBMv'N- H^'f >h* "7 1/^7.^7 0 U<h|igfil&8ffi£ 
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[ 0 0 5 0 ] ±§2±BffiA- h* 0 << > K £ U ^ -b y 
h 7 OUtTBffiA— > K^U^T^-fey H7 0 
Dtt, #C ^FEl^OCPUOA'T. 1 0 0 tgisnt 
i5?K Z.t\t><»±. • TBffil/^X^-fey h 7 OU, 7 0 

[0 0 5 1] ±II3>AI/-? 8 OUH >1jV 

6 Oa>£>5?£<£^B3ifeffi£^t"«-5§- (*U>h- 

^msatj-t-s. tut, £ne>©«^;s.tf i^x^ffi 

*>&7L'- A^^&U 2 O^eiHWCg^-f^A- H 

1 £^^5Sgl<DA-K^>K?li8#i7b*l/XW*m 
pTffi^-<J:, 7U— A^'J 2 0*>&»A— K^-f 

±p®©H^5^-^ S:S!*-tti-r^#BaSS5'^ 5 >if^fi 20 

E£±Bffi7KU7.£fi£tIlg&9 0UtCffi2)-r-5. 

[0 0 5 2] TBffi3>A"U— ^8 0 Ltt, ±|2±Hffi 
3>AU- ^ 8 OUilWI^. 7'f>*'5>i'5 0^6I 

fficD^x^^acftm (*i^>h • 5.-f > - ) * 

^-T«¥^. 8tKy b#^>*6 0^53iffi©^B3t 
f£« (*l/>h-«H7h-t>/H £;Sf«*§-£A 
TIffl/N- H^-f > • -fey 

m^&tfs-i^x^ffl^&^^-A^u 2 o^*>tb 30 
-r^BBS&^-f 5 >if^7^-r^ 2 ©a- fs* > h 

' ; ^PaJSTKUXIU^fFBl^t, 7 1/-A^t'J 2 0*> 
S®EA- K^-f ^^CDB^-^S^ttSbSri&TL 
T. nzf^-— XBffi£>TBffi©B&-^— ^ i&M^-ttii"^ 
^•MS&^-f 5 >^<£}f^-rs^2(C<-7.ilffi«?§7 F 
U*W*If*I«*£TIHflB7FU*£J5fcigB6 9 ODCffl 

[0 0 5 3] m 4 tt. ±B®3 >A 8 0 U&tfT 

Biffin > A U— * 8 0 Leo— Mf8.m&7jk-$"7nv?<®i? 40 
£3. 7-f>±>A-iti|£g§8 0 1 «. 19127^ 
>^ 5 O^e.tB^Sn-5^ U> h^-Wt— CLNtA- 
F •> -< > H O 5 -f > V ^ R S L RtfA- H ■? 4 
>F£*79-r >l/yX^RELICt7 KStlWSf . 
-^ATJ-TS. fLT, K*l/>h7-f>t>n-C 
LN©ffiVAL_CLN^l/y'7?RS LK^JtSn 
Tt<^fflVAL_R S L t^l^v'T.^RELWfiiVAL 
_REL©«SHl^»r*^WK (VAL_RSL=£VAL 
_CLN^VAL_REL©W , F y h (dot) 
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y h3>Al/-^8 0 3<tI2fflK7 hn>AI/-*8 
0 5 CHJTJ-fS. 

[0054] »l©Fy h3>Ak-^8 0 3«» ±12 

ti'Oy^ 6 0^e>tt5*^tl^*l/> F8tFy h±>A- 
CDNtA-F-^ >F^M*68tFy hUvXi'RSD 
©^3£ffi$rA77-r-5. fit, h«K-y ht> 

A*- CDNdliA- Fr7-f > F £ Htttt F y h U->7 
^ R S DCIV AL_R S D t &tkR l/T. ±f2Fyh 

n > a u-.^ ta*ff^ifli**t7 ^ f-f -f\zts.p x ^z>m 

H + , ±E2^©«jWL<ftofcl*£TiWEA-F£ 
^ ^^Bg^Fl^ffFW^SrHti^-f 5. CfflOT 
H, 7U~ A^t'J 2 O^^COH^-^W^fctiL. 
^-^il0ltf-^*^A- F7-f > H^ClSi 

[ 0 0 5 5 ] m 2 <D H y h n >A 9 8 0 5 tt, ±12 
>^6 0^e.t±S7J$n«.*l/>h^Hy htWt-CD 

femzxtirz. -t-br, ^i/^n^^t^A- 

CDNtA-^-C ^K^TiK-yhUvX^RED 
cO<IVAL_RED<fcitl&LT. ±B5 K y h 3 >A" V— 

fmMrtimntfyzTjznzfriT^zm®** ±12 

2 Od^roBi^^— ^OtottiL^ A— H^-f > 
©iiSBEWiaii^— ^^6^— XBffi^GDIS&T 1 — ^ 

0 * a 5 * -f s > ^ ^ jg^-r s mn t s o 

[0 0 5 6] 0511 ±Bffi7 K UX^BES 9 0UC5 
— «/£#J£7K-r:7*ciy^ia-e»5. I^SIBffiM^7h*l' 
Xl/yX^RLPSIt 7l/-A/ ; t l J2 0©A-H , > 
4 > • A-V77XU72 4 1#3 flT t^SffoSl 
^gigl 0 0D±Bffi(CA-h*^w' >H^tUT«a%* 

[0 0 5 7] ^-XIITo p7 KUX^JSRSB9 0 1 
WS25-f >*^>^5 0^e.*U>h7'f >±>A 
CLNTiiATj^n^t*^. WI2±Bffin>AV->8 
0 U*^ ?.A-7,II5S!iS7 h* l«X U73t¥Bf«#**A* S 

<DiiZ\Z. yu— A^^'J 2 ortco^— XIISSI'J 
7 2 2rt»C^$nTV^^ffi*^S«l 0©±Bffi»C 
«^$n^>^— T.Bffi»±i2^t'> h7-f >±>ACL 
N{C±cT^$n^^SH±©5fell<DB^(7)7 K U7s 
SMIT71/-A^ ; E I J 2 OlCtilTj-rS. 
[0 0 5 8] /\-h*7'f>^^7'r>U^7.^M«. jfi? 

as^sai o©±iBi;t^n5A-h*7^ y^o , 

-<>H^Top7h*U'7 > ^[HlgS9 0 2 tt, MI2/N 



13 

[0 0 5 9] A-Fr?-< >K«7*7«Kv-M'5>** 
(/3-D tt, ffig^il 0®±iSffiCS^Sn* 
A-F-7-f >Ftf©**M0*<D«Fy MfcllaWKjesn 
5l/v>7*T'i&-5. 
[0 0 6 0] ^-J^Hffi««7 K1/7&J5KEISS9 0 3 
tt, ^-7@iffi«?g7 F lsZmi3ttf*!1Bm!fi7?7-<f 7 
tC&^fct^Kl. Al/>K7-f>t>ACLNi:A- H 
■7-r >F-7*l78td o t VV7s9 (/3-D KKJfeSti 

WB±BBiBfcA- F"7-f > 

671/-A^«iJ 2 0©^-7.BffiS:^X>J7 2 21*3© 
7 Kl/X*tfiElT7U- At^U 2 0 ICttiTj-T-S. S 

sooiaHKo^- xnssx!j7 2 2rt-e©*& 

tt7Kl/^oai^4> -h@!®7 FU7.£j5fcfrV>39 0U 

[0 0 6 1 ] T1B7 h* V7s$LftM& 9 0 L t>. ±E± 
iSffi7KU'^^IeIgS9 OLiWfti^i^oT* 
D, fiSB®P§te7Kl'7l/> f 7:S'RLPS<i:A— K-7 

[0062] wz. ±.mmfc<D$mm<Dmft*®m-? 

K**^tC^-r-5 7 V-A^^:'J 2 O CA- K 
"7* >F>7 - A'y77liJ72 4F»9T©A— K 1 ?-* > K 
^©SE^— W*&*fi7j»S:*-r^-C$. 
-5. 

[0 0 6 3]E16tt, 2^©A-H7-f>H72 0 1 

u, 201 L^-en^tiigiffiSE^gg i o ©±HKj£ii 
a*;u i o u&«Tiffi$a*sA*;i' 1 o l \zm* \z 

«, ±HM£TiIi®K:2-?©A-F l 7^ >K<72 0 1 

u, 201 L^'»fiiLT«^^ti§. z.<dw,&. ±mm 

KSEiRSnSA— F"7-r >K^2 0 

tk A*;i/ 1 0 U±K*7K S-fr* fc&SfcA 9 ^ - * 

[0 0 6 4]® ±fi«A-F'7W >F«7JW*9-f > 
© ±fl9A-F^>F*IS77-r> 
© ±#J A- h* -7 <<> h* •> H*Mft h'7 H7 H U7 
® ±m A- F •> -f > K *»7« F v h 7 F* 1/7. 
Ti®ffitc«^$tl^A-K^i'>h*r72 0 1 
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TIBfflftfi/t^;i' 1 0 L±IC*7F£i* 
A7^-^ll £(T©4 0T^5. 

[0 0 6 5]© TWA-F^W > K£HM&7-r > 
© TflHA-F-7-f >F«7*79-f > 
© TflJA- F > K 9H*Mtt h7 K 1/7 
® ■T«A-F£-f>K9**7«Kvh7Kt'* 

0 6(b) tC^fi^^A-F^^^K^^*** 
i^l" Sfc^tr^St^S^U-A^^'J 2 0©7 Fl/7 
tit38te> £tT©2 0T$5. 
10. [0 0 6 6] a. 7l/-A/tU2 0fflA-F7-<>F 
•7 • rty 77XU724f»3 CttM ^niHI. ±ffijA- F* 
■7-f ^F^CHaHffiO*^— ^0««SW»7 F*U-7 
b. ±82A— F"7-f > F2 • Ay7rlU72 4rt(C^# 
tt^nTt^TffiHA- F*-f > FCWstSliM©^^ 
-*©&iWI8$67 

0 7H — 0©A-K"7-f >F"7J&t±HSiiBcffiA 
*;H 0 UiTH®fKatfta-5 1 OLIcSfe^ota^ 
Ufc— B® i: UTS^$n5^IS:^TI211?&'5„ 

[0 0 6 7] Z\<DM'&\Z>b. ±IE®~®*«fcr^a. b. . 
20 <DA7* — ^jto&gtCteS. {IU CCD«-&iC«±IH© 

T«fflf57U-A^€U 2 0 ©A#:i$&-«j5£0iJ£;S 
fEI-t?*?.. £©7l/— Ap^'J 2 Ote, I^HKa) f'^ 
TiSKSMgriU 0 2 4 h'-y MPW&fcfcoTlr»*. 
T, ^<D9tm\ZVt. 64 0 F.7FX4807-f>©§i 
<D^-7.jBM^*XiJT2 2At|S^6nT^?). 
71/— At^U 2 0CO/N— F>7-< >F r 7 • A-77rX'J 
7 2 4(ctt v |slE(b) KSTJ:3fc«#lSllc*l>TttJL 
IIJ:TfM7-f>*6 1 f2 3 97'f> («i^9-f » 
30. (C, Tia®±T^0 5-f> (ft?D©9-f» *6SN5 
' -i >\Z^7jk^n. &ft, ffiJj&HZ&\,*-Z\ta h*y 

(/3-D F7 hBfC^Sns^^roA-Hr?^ > 
F^wifeJiiiifficoiii^-^^i^sn-s (f^s. 

M<N, a<3 2 0. 0>32OT*O. AOMB 

F>7-f > H'7 • A777XU72 4F*3^7U—A^ ; E'J 
2 0<E>7 Fl/7U*>?>|^EI(b) {C^-THS-Y 7^ — v» tm 

— f^-vT-tf-7 h • ^yi^^snT&ttsnT^ 

•5. Lfc*5oT, 1^0 (a) (c^fJ;3fc:, A-F-7-r > 
40 F>70±a®<DllSHffi(Djfc|I7 FU-7tt7U— A^^E 
'J2 0±T1J7FI/XUt&t), TBffiOliSlIBOft 
SM7Kl/7tt7^-A^^rU 2 0±T?«7Kl/7 {U + 
(2 4 0 -M) X 1 0 2 4} Cintt. /N — K«7 

-f>S*i (2 4 0-M) A07i" >1^©7 

FI/7<DM**7 A^^U'waiOWtBi; 1 0 2 4 tf 

[0 0 6 8] K\Z, ±f50 8»C*-r^E7 f ^^ffl^T, * 

50 11 0fd«^$tl^«^©7U-A (mi7U-A) W 
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f 07-f> 1 0 ±T?\t±®W<D?B Oy-i 

%£.Z<Dftm* : mLtz*>(D-C&Z>. 01Ote> El 

[0 0 6 9] 0 1 0 (a) ®ffi*Sgf3! "f 5 >i^« 
■ff±Jj£[Hlg&4 O^e^U- A^'J 2 0©->'J7;U • 3 

> h □ s c Kioto -5 -> u 7 ;MR*ffi l 7 a y 7 

5 >{f9-*— Sfc, i*i0(b) fi, ±H 

ffi7Kl'7£/£lElS&9 OUfr&^l'— A/t'J 2 0 KJn 
to-57 KU7«^©;5"f 5>^V-hT$5, 10 

[0 0 7 0] RB(c) . (d) te. ■?-n-5 f n±BM 
zi>KV-5% OU3ft»6±HBB7KU'^4J5fe0»9 OU 
fctOfc*A-K04 >K^MM7KU^tH*W^€^t 

-hT$5. S^C, |S|0(e) tt, I§10(a) (d^T->U 
7;HS*tBb^D^i7{Cl^WL,T7U-A^^EU 2 0© 

-> u 7;u#- h^e v-u 7;ncM*a5^nt7'f ww 

7 7$5 3 0©AW-h3 ll£->U7;i'A7j£n5f§0 

IMISS4 o*^«lfsgIi otcSnto-5. Ki&UgE^ 
zittbizm n 7 d y ^o^-f 5 h-e& 

&o 130(g) tt, ^-f>A'y7 7§B3 0©±iSB 

ffl7-<>A-y7734Uifett3 5U^6«M*M 
1 0 <D±iSffifKSa*A^-;H OUCA^^tlSf-i' 
OT^^f5>yg i A'-hT*-5. ^LT. R0(N li^-f 
>A*y 7t«&3 OCOTiSffiffl^'f >A>y77 3 4L$7c 
«3 5L*^M*^£11 0 ©THlB«IMi*/<*;U 
1 0 LKATJ^n-SiS^-^W^-r = >P9- + —b-C 30 

[0 0 7 1] 010(a) t;St7l/-A^ ; EUyU7;i' 
^ffiU7n-y7k:5tea:oTI^0(b) Sfc-kH 
17 HV^*J*EIE6 9 OU^eSO 94 >©5fc^©7 K 
U^rt^U-A^'J 2 OKATaSto-S,, -5-LT> l§10 
(a) fcTKt^U-A^'J 5/'J7;USl*-taU^Py^7&« 
7l/-A^tU 2 OlcATDSn-Si. 130 (c) KSrfJ; 
plC^^k-A^^'J 2 0©^-XIESfxU7 2 2 

*6l0 7-f>o«f-*i»l*. ^-©-><J7;u#- 

Vfr*>94 Wty 77953 0^ffi77£*l-5. C!Offl73$ 40 

toJfciS&iT 1 - * tefi*> ic 9 -f >A* >y 7 r SB 3 0 ©H l © 
±mmmy4 >r%v"?7 3 4uict&^$n-5. d©P$, 
RIB (g) . (h) tCTK-Ti^lc, ±TiIffl©l2©7-f 
>A*y7r (f»7^>M«)A777) 34L, 3 5L 
0l:»LT, -e©te*Ax-*#[p| 
PSKitJTJStoS. r©&&^-*©rt£tel££5i£Lfc 

o~& i o o u&iz.-?€tm) . i:©jeo7-f >cttA 50 
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-K^-f >K'7ttSi$nSU©T?> 71/-A^ ; E'J2 
Old 7 KUX^ATJ^nSCDttftW© 1H1©*.T$>D; 

U-A^U 2 0F«ggPTM*aiL7Kl/7.7Jtg«)WK-1' 
>7U;*>b$n. 7l/-A^ ; EiJ2 0iii^^07^ 
>©ft©6 3 9 hS©H#x-^^-e, iittUT 

->u 7;u±}73$tt5. 

[0 0 7 2] ,^tiT, 7l/-A^t'J 2 0^7 h* 1/7 
fcii7J7&<. ±®® 7 H 1/7 £fi£ls]S§ 9 OUi^ TUB) 7 K 
UX£j*Ett9 0 LfCSOO&toO, illCiStlSJ; 
5 1C 7 I/— A /t'J 2 Oi> ^jKSS^^fi 1 0 ©S^il 
I©$2407-f> (THB^mO^O) fc*jK£ft 
£lH#!^- : J'7!l*7'f >A>y7 7*a5 3 o ©§§ 1 ©tbs^ 
7-f >A*777 3 4LKUj73£n£>„ 11211 d COIS 

0, RBIal ~(h) f£09(a) ~ (h) ■fcH«&T<&-S>. 

[0 0 7 3] Cffl7<>HA-H l 7^>h , '7^n 
xiJ7CtSntH5©T (a-1) K7hBJT(K 
— *®®WiS&T ; -:?a<ffl733n-5)Ji, ol^yhli^ 

(/3-D Ky hS*T«7N-H7^ >K l 7i LT^tR 

(01 2(a) , (e) . Z.<Dtz.$>, THS7 H U7. 

^[HlSSgona. 012(b) K^-TJ:5KTiaffin> 
Al^-^8 0LA^W7J$n^A-K7-<'>K7ffi^7 
H UXfFaJ&mzWDffi UT. 7U-A^ ; eU2 0I^L 
T^<— 7sHffi©^2 4 0 5-f >CD (a- 1) H->hg© 
H«^r-^©**fl7 KW-7.Srffi73Lfc«, I2 40H 

OiB^-^0^7h*l'7., -r^to-fe {U+ (2 4 0 
-M) X 1 0 2 4} ©7KI/7sM71/-A)( ; EU2 0 
'vffiTJ-r* (012(b) > (c) . Ctl£(|S5, 71/ 

-A^tU^OIl 012(a) tr^-T7W-A^ ; E l J-> 
, J7;i/gS*-ffiU' : 7D-y7KI^WUT. ±IB7 K 
-<>7 iJ^>KUT01 2 (e) CSti7l:^2 4 07 
-iXDa Yv hB^e> (/3-1) K^hlSTOA-K 
7W >K7©l»311i®C0il^7 ; — ^5:7^ >A-y7 7"S5 
3 0©^l©Taffi«7-1'>A*-y7 7'3 4LtCtii73-r 

[0 0 7 4] ±.m<D£5\ZLT. 7 l/-A^ ^ 'J MI 2 4 
0 7-f>«) (0-1) KvMittSSSniA-H 
7-C> K^OlfcSIBfflOHttkT*— ^3&«ffl*Snfc«. 0 
12(d) lc^T<k^KTia®3>AW— ^8 0D^5^ 

-7.Hffi«e7h*uxm73fFBi«#*iai^sn-i>. t® 
B7Ku;*£riHaK9 odu:. c:©ffl#*<i)Dto^t. 0 
12(b) K^-rj:^lc:'<-7.1iffi©Si2 4 0 7-f>cD|3 
h*7 hl(DB^x-^<D^7KU7.*7U-Ap< ; EU 

2 o^tUTj-r*. c:nicj;o, 012(e) \zm-r^.o . 

IC, 71x-A/ : EU 2 Ote, 012(b) Cgti7C7 
U- A U □ >y {7 \sT*<D -> 'J 7^ 

Jp- h^e^-7.Siffi«^XiJ 7 2 2 »C*&*ft$nT^i) 
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312 4 O7-1XD0 hl*6 1 0 2 3 hS£T 
C<-XIB©IiT-? £±KSI 1 CDTHffiffl 7-f > 
A777 3 4UtCtt5^-r^.o 

[0075] &,±.<Dmmz& o . 0 i o n^-r<t 5 ic 5 

•f > Ay 7 7® 3 OtCtt{Sffi«^gttl 0 CO± • TSfcli 

n&v>. Lfcjjbt. eh 2(g) , (w jc^-r.tpic, 

KMS^^HOU, 1 0 LfcttSjCttSLTHfc 10 
^ Tfc £ & a*£ii £ n 5 . 
[0 0 7 6] fl/T. CI CD <fc "5 (C L T > 7-f>M7 7 7 

u 3 o ccj&a^ge 1 o <o± • THScosg 150c 
(f) K«-r**ata%»^-r s>y«**rtia»4o*»6 

ir^gjil 0©2O©i«Ji£jjtrt*;H OU, 10L 

-?-n-?n. 7< >A*^7rge3 ocD^ico±iSffiffl 

7-f >Ay7.7 34Ut, SlfflTBIffl7<>A*7 7 

7 3 4L^f.i«r-^4'>U7;i'A*i/> lE-n^nco 20 

-5. 

[0 0 7 7] dCOipId, 71/-A/ ; E l J2 0))^7.-f 
>Ay7 7«&3 0IC± - TIi«jW*JH OU, 10 

>A*y7 7fi5 3 0*£gi± • TSati/UJP 

iou, 1 0 l jcra^ic^Kiffl^^^^ai^sn^. 

dCDfc*, 10C>'iJ7;i'#- hbfc&£:ft^7U'-A 
;* =E 'J 2 0 tey-f >A's/ 7 7 SB 3 0 A^SS^^fi 1 0 

tcia^^-^2rai^'rs2fgcojiST5'r>A , >y7 7Si5 30 
3 oicttbTts&^-^ffl^-r-s. -r^tcfe. 012 

(a) , (f) fcSTiifc. 7U-A^ : E'J2 0©v''J7 
)lsffi*-tiiL?nyi7\t, mSk&7K§iW. 1 0 cDt^-^ATj 
7 D y 7<0 2 fgcOHK^i^Co TWi. 
[0 0 7 8] 0 1 3 tm 1 4te, 71/- A^t'J 2 0* 
<bm^7r^m. 1 0 com 1 7-f > (-hHffiCD^ 1 7-f 
» ©H*x— *a«5-f >A-y7TSB3 0 KK^&isn 
Sld^SrlH^-rsiaT^^. £7c, 015<t016te, 
7 1/-A^'J 2 0*e.iSS^^ei 0CDfg2 4 1 y 

-r > (TBfficom i » cob^x-**^ >a«> 40 

7 7- SB 3 OCSE^3i*n-5)af^S:UiB^-rS0T$>S. 
[0 0 7 9] ±temi 5K >£±fESg2 4 l7-f>©I 

-r ><tsi2 4 o ^ocoia^^-^cot^tm^T*^ 
*\ ±resgi >t±te^2 4 1 5-f >coh#x-^ 
^-n^nm 2 cd ±ia®ffl 7 -f> Ay 77 3 

5U<hSg2cDTiIiBffi7l'>A*-;/77 3 5D ; K*tt3n 

>A y 7 7 SB 3 0 COS 1 CO±Sffiffl 7-f > A y7734 
Ut^lcoTSiMffl7'f >A»y7 7 3 4D*e>. 50 
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nfflcss^gei oco±®®ffl^^s*A^;n out 

THES^ffl A*;U 10D'\I07^>il2407'f 

>o>wmf : -?Wi>' > J7)itiit)-£n% (014(g) . 

(h) Rtf0 1 6 (g) . (h) #B8) . 
[0 0 8 0] «^T, 01 7\zm-T£o\zyu-&**: 

u 2 o*>6tS2 5-f >©n*x-*awwiiatiT. is 

■H^-^aUS 1 CD±HiBnffl 7< Wty 7 7 3 4 
*ft*ftS£GIP*fc. S2CD±Hffiffi5'f >A*>y77 3 5 

htf^2<DTmmmy^ >nyyy 3 sdi)^, ^-n^e* 

till 7-f >&tfSg2 4 1 7-f XDf^CDEHgi^-** 
±iSMffl«^A^;u 1 0 L tTIIfflg^/^Jl' 1 0 D 

KATjsn-c, -?-ne>coiaffi±t*^$ns. z.<d£% 
co, a y ? omft&mwr s. 
018T&5.. 

[0 0 8 1] 01 9 tc^T^lc, 7 1^-i*^^ 

u 2o*ei24 2 y-i ><Dw& : r-?t)mz>-mtsn 

T, KH^7 ; -^75tHcOTilffiffl7'f >;t»; 7 7 3 4 
LlC*IASn*tH«$IC, m2<D±WWm5'f >Ky 7 
7 3 5 U tl 2 ©TIffiffl 7< >;n' 7 7 7 3 5 L*S; 
■f-n-tftlB 1 7-f >Rtf|g 24l7-f XD&^CDB&x 
— ^^±B®fflS^A^;U 1 0 U tTUfflt/f/UJl' 
lOLKATJ^ttT, -enScDiSBn-fc.K^StlS. £ - 
COt#CO. «-7*ny7C01!)f^€riftWrS5'-f 5 
— >**0 2 OTafe-5. 

[0 0 8 2] gift, HflHcUX. 7^ >A'-y7 7SB3 0 
fttCfc^T, Ifir-^)iSM*tl5 7< >A*2/ 7 7 * 
3£SK«J 9 7l/-A^ : E'J2 0*f 1 I 
3 OkUS&tfliS 2437<> (THffiCDlg 3 
» BWOHfltT*— ^A^-f >n7 7?93 0 KA7j£ 

n-5. ^ia^— ^cDATjtii^;:, 7<>;ty 

7 7SB3 0*512 >RI^R^2 4 2 > (T 

77$ti. ^-tiecoas-ht^ssn-s. 

[0 0 8 3] iOi^Cl/T. I0 7-f>*5>f (M — 
1) 7-r>*-CCOH^*C*ViT«. 71^-A^^EU 
2 0*e>7-f >A*>y77SI53 0<D±MMmy-i >A*y 7 
734U, 3 5U^COH^-^K*-Uibtt, ^-71 

I8SIU7 2 2*e.co^sn-s>„ 
[0 0 8 4] iM7-r >&*>\t±.wmmm$,& 

7nn*)V i o Ulc*3t>Tt.A— K"7-f > K^HSHBco 
***««»Sn« (0 8#Rg) . LfctfoT. 0 
2 17iM0 2 4<£#ff3L7 t c C*e). 71^-^^^'; 2 0* 

^ai^n, $e>c •ecoa#x-^*^7<>A*-y7 7 
g&3 o*e,iiiffi^s^u;n ouicgiisnT 
**$n5STco«i^$:Ui^-rs. 

[0 0 8 5] C©*£<DS*ttfc»fm. ±^LfcTH 
BSffl«ft««/ , «*;H 0Ll:|07-f>*^|N7-f> 

s-ecoB^*assns«^<h^«iT3b-5. rut>%. 
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02 lRtf@2 2(Cv1~J;3lC. £-r. ^-7!Bffi«*: 
XU72 2A>6M7-f ><Z)fgO K7 h@#>5 (o- 
1) hB*T<£iS&7-:?#St*ti3£*U 
1 ®±IIffl7-f>ny7 7 3 4UKtei$£tt.-2> (i2 
2(e) . «EHT, ±Ii3>/tl/-^8 0UA^ 

0 2 2(c) tr^-TJ:5tC, /\-F£-f >KfHlft7Kl' 
^{U^^^d^HiBT K l/7£/£0S& 9 0 UfcfflTj 

£§W"C, 7b-A* ; & , J2 A* 
'777^^^ 2 4(D^M^^ ><Da MCIIr- 
*®te*i|<i7 Kl/7U£tti7J-f-5 (0 2 2(b) . (c) # 
B8) „ cnfc.k»5» 7U-A^ ; &'J2 0H 02 2(a) 

fc^-r 7 v — a * ^ u -> >j 7;ust*-ai \^?uy>7\zmm 

UT±I37 H l/7U£fifflra«#-f >J * > h LT, 
•?-W->'J7;i'#- h*^e>A- Kr7-< >KC • n-??r* 
^E'J 2 4fCt&*rt$nTl>£fSM7'f H y M*>S 

' (0-1) h*7 hSSTWA— h*^ > K^coimSBcS 
CDISftx— >A*>7 7 7g&3 0 CO|g 1 CD±HB/B 

7-f >A'y77 3 4U'vHl7Jtl> (0 2 2(e) #$D . 
li^T. ±PJHD>AI'— ^ 8 OU))^^- XpBISfS 
7 KU'7 > m*l i l : '5I«^±iaH7HU7.^lHlSS9 OU 
te**L,"CtJJrtatt (0 2 2(d) #H8) . 8±IE7K1/ 
^£^SK9 0Utt7>-A/ : E l J 2 OtC^fLT^-W^ 
-Xiffii^I'J 7 2 2 ft©'<-XBI©IM7'l' 
0 K-7 hScDH^-^©t&i^7h*U'XS:tll*-r« (0 
. 2 2(b) #BS) . CinfCtO. 7U-A^ ; E'J2 0lt 

y v — a ^ >j -> u 7;i^*-m bi/ p 7 ? izmm vxm 

hid^SM^Xtie Ky h 6 3 9 Fy h@ 

STCO^— XHBOTia^— ^ £±15^ 1 GD±iBffi/B 9 
-f>A'y77 3 4U'Mii^t5 (0 2 1(e) . fit 

±W»jf^lCj;0. 7-f >/*v7 7W3 0<D$&1<D±WW 
) ffl7-f Wty77 3 4U£_hiIiBja*^/1*;H OU© 

IM7-( McgjSSns^HfcT*— 
CO 0 8 6] H±©J:7lCtT, IM7^>©Mf- 

^Z>m, 02 1 IC^-f.toJw. 7< >;ty77S3 0j&> 
Ste§l2CD_LiIifflffl7-'f>Ay 7 7 3 5 U <hHI 2 OTIS 
ffiffl 7 -( 7 7 3 5 L * 6 f tl^ tig (M-l) 7 

< >CDH^^-^ t {2 4 0+ (M-l) } 7-f y<Dm 

[0 0 8 7] 02 3 £02 4 7b— A^^EU 2.0* 
<=> 7-f >A>/7 7 SB 3 0 £>ff! 2 OTSiBffl 7-f Wly 7 
7gB3 5Ltm (2 4 0+M) 7-f X&lHI&x— 

^ai$n^tbf^*ui0j-r^0-e*-5o ;L<z>sg (240 + 

M) ^-OWIif-i'li ^-^BBWia^x-^T 
$>Z>tctt>. 02 4(c) , (d) \Z7si-?<k.o tcTBffinW* 
U-*8 0D*6tt/N-H l >-f >b*£M&}7 FUXfT-*! 
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mtttf<*-ZWW1t1£7 KL^7.ta73flFnIfi^tttli73$ 
ftfc^. LtctfiT, yU-kt^V 2 0STII7K 
U7£/&[5]8&9 OD^e.^- 7.ilffiS^XU7 2 2^(7) 
m (2 4 0+M) ><Dft.m®M<Dm& : r—!7<D&®i 
7KU7#A7j£tt5<t (0 2 4(b) #P) , RttM7 
h* 1/7. £0 2 4 (a) fcjRt-^U-AytUS/UT'JMR* 

'J7^-hi6^7'f>A , 777S3 0«&l©T@i® 
ffl7-f>A'>77 3 4L'\I (2 4 0+ M) '7-f>^ 
10 -7H®roilj®x-*£ti5?3T-5 (0 2 4(e) #H8) . 
HftlCcktk g^ l©TIIffl7-f >A<77 7 3 4 Lie 
«, TlIffiffl^^A^^H 0 LlC*^$n-5^#^ (2 
4 0+M) 7-f >O^-XIl0HlT-^A*a^n 
•5. eitltlWl^FtC, SfS2CD±iIi®ffl7-f >A*y 7 

7 3 5U<hJg2©Tlj®ffl7-f >A777 3 5L*5 

n. -tn^n^ (M-i) 7^>©i«f-^i^ {2 

4 0+ (M-l) } 7^>OI«f-^Oftfa»*«± 

L^m^^n, -?-ne©iaB±ca^sns (0 2 3<t 

20 02 4 (g) , (h) #BS) . 

[0 0 8 8]1ftV>T. 71/-A^tU2 0i^7i'>/'! 
OlZttLTm (M+l) 7-f>©Itf- 
K.tfg5 {2 4 0 + (M+ 1 ) } 7-f XOiftf-? 

*ii®^m^^^-5<t*tc, 7f>A777BC3 ofrzm 

0^M7-f >OH*7 i — ^t«S ( 2 4 0 

+M) xoh&t 1 — ^*itB73sns. dne><Di(j^ 

^l/fc©A«02 5BIE12 CKDiS'&Wf&fe 
.±Bffi7 Kl'7.£j5fclHl8&9 0 1 UtTiI7 K U7. 
£fKISK9 0 L*e>7U-A^^EU 2 OlC^UTffiTjS 

30 ns7 h*^75*s^-s«vt-c, -?-n£(n«> ±aibfc0 
2 1 71S0 2 4ic^$nfci»if^tn«iii:-cs^. 

[0 0 8 9] emiWpBUcLT, ±WBlC*HTtt, AS 
(M+2) 7-f >*£ff§2 3 8 9-f ^-STCDiS^^-^ 

<nm?)-m\stm (m+d 7f >*?.f 2 3 75^ 
-eoia®s*^^^n. TBBt-^t^Tii^ {240 + 

(M+2) ) 7-f >*6^ {2 4 0+ (M+ 2 3 8) } 
y^y^-QOmm^-^^^tiiLtm [2 4 0 + (M 
+ 1) } y-iyfrbW, (2 4 0 + 2 3 7) 7<>ST<D 

40 [0 0 9 0] «tV»T, 02 9(C^-TJ;olw7U— A^^: 
•J 2 0#"E>3iS2 3 9 7-f ><01i^7-^7!i^7-f >/iy 
7 7fiB3 0O^2 05±S®ffl7-f >/ty7 7 3 5UCA 
+J$n^. fit, Cintl^B#(cmi©±Hffiffl7-<> 
A*-7 7 T 3 4 U*^m 2 3 8 7-f >Wh!J¥SI57>O0#7 
— ^A«SKft«**111 0CD±HEffl^S«^A*;H 0 
U'V, IlfflTiBffl7-f>A'777 3 4L!j^g4 7 

7 7-f XDM^HST+wa^x-^^TBBffiiSftS^A 

0 L^ATJ^nS. ^l(Dt^W^7P-7 ; 7Wlfjf^ 
^-f 5>^ft-M ? 0 3 0T**5. HBIC^I" <k 5 
50 tC, i<D«h#<D»i^«±^Lfc0 2 6tfflHTK9iUfc 
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[0 0 9 1] 0 3 1 fcjR*\fc'3lc:7V'-A**U 

2 0^6^4 7 9 7-f XOm^— 9ifiy-i >Ay77 

n-s. f it. cntisiBtfcmiroiiisffl^-oA^ 

77 3 4U*6I2 3 >©^¥g&#©B&-r-:5' 
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